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FOREWORD 


The  Bureau  of  Land  Management  has  the  responsibility  to  insure  that  public  demand 
activities  such  as  energy  development  pose  no  threat  to  the  historic  and  prehistoric  time 
record  or  the  cultural  resource  base.  Recognizing  the  urgent  need  for  development  of 
energy  reserves  as  well  as  this  responsibility  to  protect  our  country's  cultural  heritage, 
BLM  initiated,  in  Utah,  a  program  of  inventory  sampling,  the  results  of  which  now 
indicate  that  many  areas  of  high  oil  and  gas  activity  contain  few  evidences  of  man's 
activities. 

This  volume  reports  the  results  of  inventories  completed  for  the  Bureau  of  Land  Man- 
agement by  Centuries  Research,  Inc.,  and  Nickens  and  Associates  in  1978  and  1979. 
Paul  R.  Nickens  has  compiled  these  two  reports  which  highlight  findings  of  three  con- 
tract inventories.  I  am  pleased  to  present  this,  the  fifth  volume  in  Utah's  Cultural  Re- 
source Monograph  Series  titled  "Sample  Inventories  of  Oil  and  Gas  Fields  in  Eastern 
Utah,  1978-1979". 


Gary  Wicks 
Utah  State  Director 


ABSTRACT 

Volume  5  represents  the  results  of  sample  inventories  accomplished  on  268,960  acres  of 
public  lands  in  Grand  and  Uintah  Counties.  The  stratified,  sampling  strategies,  prepared 
by  the  Bureau  of  Land  Management,  were  applied  to  energy-rich,  culturally  unadaptable 
regions  for  purposes  of  establishing  zones  of  high  and  low  site  density.  Required  by  law, 
energy  developers  were  continually  funding  site-specific  inventories,  prior  to  ground 
disturbance,  in  areas  where  previous  surveys  produced  few,  if  any,  cultural  sites.  Field- 
work,  in  1978  and  1979  by  Centuries  Research,  Inc.,  and  Nickens  and  Associates  pro- 
duced results  which  substantiated  previous  findings. 

CISCO  DESERT  STUDY 

A  total  of  352  sample  units  representing  10  percent  of  140,960  acres  in  Grand  County 
produced  53  sites  or  a  density  of  2.4  sites  per  square  mile.  The  low  zone  (covering  64 
percent  of  the  area)  contains  less  than  0.5  sites  per  square  mile,  as  evidenced  by  sen- 
sitivity modeling. 

RED  WASH  STUDY 

A  total  of  320  sample  units  representing  10  percent  of  128,000  acres  in  Uintah  County 
produced  26  sites  for  an  overall  density  of  1.3  sites  per  square  mile.  The  low  sensitivity 
zone,  covering  27.5  percent  of  the  project  area,  contains  an  average  of  0.13  sites  per 

square  mile. 

•  •  • 

Sites  within  the  low  rating  zones  are  not  eligible  for  the  National  Register  of  Historic 
Places.  It  is  posited  that  all  possess  little  or  no  depth,  artifacts  and  features,  or  data 
important  to  history  or  prehistory.  The  Bureau  of  Land  Management  and  the  State 
Historic  Preservation  Office  are  in  agreement  that  inventories,  prior  to  surface  distur- 
bance, must  continue  in  the  high  zones  but  are  not  necessary  in  the  low. 


Richard  E.  Fike 


INTRODUCTION  TO  THE  VOLUME 

The  papers  which  comprise  this  volume  report  the  results  of  a  series  of  sample- 
oriented  cultural  resource  inventories  undertaken  on  Bureau  of  Land  Management  acre- 
ages in  eastern  Utah  during  the  years  1978-79.  During  the  first  year,  a  ten-percent  Class 
II  survey  was  conducted  in  the  30,400-acre  Danish  Flat-Windy  Mesa  study  tract,  located 
north  of  the  town  of  Cisco  in  Grand  County.  This  tract  is  situated  in  the  BLM  Moab 
district.  This  initial  study  was  completed  under  terms  of  BLM  Contract  No.  UT-910- 
CT8-0029,  negotiated  between  the  Bureau  and  Centuries  Research,  Inc.  Paul  R.  Nickens 
served  as  Principal  Investigator  for  the  project  and  Alan  D.  Reed  performed  the  duties 
of  Field  Director  for  the  field  implementation  phase. 

In. 1979  another  contract,  No.  YA-512-CT9-228,  was  effected  with  Nickens  & 
Associates  to  provide  ten-percent  coverage  of  three  additional  tracts.  Two  of  these,  the 
Stateline  and  the  Nash  Wash  tracts,  together  totaling  110,560  acres,  are  found  adjacent 
to  the  1978  study  area,  thus  providing  a  sample-oriented  inventory  of  some  140,960 
contiguous  acres  in  Grand  County.  The  third  area  investigated  in  1979  is  the  Red  Wash 
tract,  a  128,000-acre  area  located  in  southeastern  Uintah  County,  on  lands  administered 
by  the  BLM  Vernal  district.  Paul  R.  Nickens  was  once  again  Principal  Investigator  for  the 
1979  archaeological  work,  and  Alan  D.  Reed  continued  as  Field  Director  in  the  Cisco  area 
while  Signa  L.  Larralde  assumed  similar  duties  for  the  Red  Wash  survey. 

In  each  case,  the  study  tracts  were  stratified  according  to  vegetational  and /or 
geomorphological  zones  by  BLM  cultural  resource  specialists.  Survey  units,  40  acres  in 
size,  were  then  randomly  and  proportionately  selected  from  each  stratum  prior  to  con- 
tract award.  In  the  Cisco  area,  this  utilization  of  a  preselected  sampling  design,  plus  the 
continuity  of  project  personnel  and  field  methodologies  in  the  1978  and  1979  seasons, 
has  made  it  possible  to  combine  the  results  from  all  three  study  tracts  into  a  single  paper 
which  may  be  found  in  the  following  pages.  The  results  of  the  Red  Wash  inventory  are 
reported  in  a  second  paper. 

The  objectives  and  results  of  the  studies  are  discussed  in  the  papers;  however,  one 
goal  guiding  the  work  should  be  briefly  mentioned  here  at  the  outset.  The  Class  II  in- 
ventories were  each  undertaken  in  areas  suspected  of  possessing  some  zones  of  extremely 
low  cultural  site  density.  Moreover,  the  scant  resources  found  in  these  zones  typically 
lack  significant  cultural  materials,  being,  in  the  main,  prehistoric  lithic  scatters  with  few 
or  no  prepared  artifacts.  On  the  other  hand,  each  study  tract  is  situated  in  an  area  of 
intensive  oil  and  gas  exploration  activities.  Thus,  a  primary  objective  was  to  obtain  an 
estimate  of  the  nature  and  distribution  of  cultural  resource  sites  within  each  defined  area, 
perhaps  leading  to  identification  of  certain  zones  of  extremely  low  cultural  resource  value 
in  which  individual  cultural  resource  inspections  need  not  be  completed  prior  to  proposed 
impacts.  Overall,  we  believe  this  objective  has  been  met  as  some  148,480  acres  (55  per- 
cent of  the  total  acreage)  are  believed  to  contain  insignificant  sites,  with  densities  below 


0.5  sites  per  square  mile.  Recommendations  have  been  made  to  the  effect  that  damage  to 
cultural  values  is  so  low  in  these  areas  that  individual  cultural  resource  inspections  for 
proposed  impacts   (e.g.   well  locations,  access  roads,  and  pipelines)  are  not  necessary. 

We  would  like  to  extend  appreciation  to  several  persons  who  have  been  instrument- 
al in  guiding  or  otherwise  aiding  in  the  completion  of  the  studies.  Several  BLM  cultural 
resource  specialists  were  involved  as  contract  administrators  and  reviewers  for  the  work. 
Our  thanks  go  to  Richard  E.  Fike,  State  BLM  Office,  Bruce  D.  Louthan  and  Jan  Pierson 
of  the  Moab  District  Office,  and  Nancy  Coulam  of  the  Vernal  District.  Personnel  from 
the  Division  of  State  History,  especially  James  Dykman,  were  helpful  in  performing  the 
necessary  literature  searches.  Finally,  credit  must  go  to  the  numerous  individuals  who 
endured  the  often  inhospitable  field  conditions  to  complete  the  fieldwork  requirements. 
These  individuals  are  listed  in  the  reports  and  need  not  be  repeated  here,  but  our  appre- 
ciation to  these  men  and  women  is  hereby  offered  for  a  job  well  done. 


Paul  R.  Nickens 
Principal  Investigator 
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ABSTRACT 


A  sample-oriented  cultural  resource  inventory  of  1 AO , 960  acres  in 
Grand  County,  east-central  Utah,  was  undertaken  to  possibly  define 
areas  possessing  extremely  low  potential  for  cultural  resources. 
Fieldwork  was  conducted  In  1978  by  Centuries  Research,  Inc.,  of 
Montrose,  Colorado,  and  in  1979  by  Nickens  and  Associates,  also 
of  Montrose,  Colorado,  under  contract  with  the  Bureau  of  Land 
Management.   For  both  field  seasons,  the  Bureau  devised  a  strati- 
fied random  sample,  with  a  sampling  fraction  of  10  percent.   A  total 
of  352  40-acre  sample  units  were  intensively  surveyed.   Fifty-three 
sites  were  recorded  within  the  sample  units;  five  historic  structures 
outside  of  the  sample  units  were  also  recorded.   The  distribution  of 
sites  was  utilized  to  construct  three  sensitivity  classes  represent- 
ing areas  of  high,  medium,  and  low  site  densities.   Cultural 
resources  were  numerous  enough  in  the  high  and  medium  site  density 
zones  to  warrant  continued  archaeological  inventories  when  small, 
ground  surface  impacting  projects  are  proposed.   The  largest  pro- 
portion of  the  project  area,    however,  had  a  site  density  so  low  as 
to  possibly  render  such  project  specific  cultural  resource  clear- 
ances unnecessary. 


CHAPTER  I 

INTRODUCTION 
General 


The  Bureau  of  Land  Management,  as  one  of  the  primary  land-managing 
agencies  of  the  Federal  Government,  has  the  responsibility  to 
identify,  protect,  preserve,  and  maintain  significant  archaeological, 
cultural  and  historic  resources  located  on  lands  under  its  control. 
The  authority  and  legal  responsibility  of  the  Bureau  rests  primarily 
with  the  following  legislation: 


Antiquities  Act,  1906  (31*  Stat.  224,  amended;  16  U.S.C.  ^31  -^33)  - 

Historic  Sites  Act,  1935  (**9  Stat.  666). 

Historic  Preservation  Act,  1966  (80  Stat.  915)  as  amended  in  1976. 

National  Environment  Policy  Act,  1969  (83  Stat.  852). 

Executive  Order   11593- 

Archaeological  and  Historic  Data  Preservation  Act  of  197**- 

Federal  Land  Policy  and  Management  Act  of  1976. 

Archaeological  Resources  Protection  Act  of  1 979 - 


The  Bureau  of  Land  Management  defines  cultural  resources  as  those  fragile 
and  non-renewable  evidences  of  human  activity,  occupation,  and  endeavor 
as  reflected  in  districts,  sites,  structures,  artifacts,  objects,  ruins, 
works  of  art,  architecture,  and  natural  features  that  were  of  importance 
in  human  events.   Because  these  irreplaceable  resources  tend  to  be  local- 
ized and  highly  sensitive  to  ground  disturbance,  it  is  necessary   that 
the  resources  be  properly  identified,  evaluated,  and  reported  prior 
to  any  proposed  impacting  action. 

In  the  western  United  States,  energy-related  development  on  public  lands 
represents  a  major  concern  for  agencies  possessing  the  authority  and 
legal  responsibility  to  protect  and  preserve  evidences  of  our  cultural 
heritage.   Developers  are  generally  required,  at  their  own  expense,  to 
provide  for  cultural  resource  inventories  where  their  projects  will  dis- 
turb the  surface  of  public  lands.   In  certain  cases,  however,  it  is  to 
the  benefit  of  land  managers  and  developers  alike  to  properly  assess  the 


realistic  likelihood  that  certain  areas  may  contain  scant  evidence  of 
prehistoric  or  historic  activities.   In  some  environmental  situations, 
such  as  the  one  discussed  in  this  report,  the  occurrence  of  cultural 
resources  might  be  one  of  extremely  low  density,  perhaps  even  reaching 
zero.   If  such  regions  can  be  defined,  based  upon  valid  background 
data,  then  it  may  be  determined  that  cultural  resource  inspections  are 
not  needed  on  a  site-by-site  basis. 


The  Cisco  Cultural  Resource  Study 

One  of  these  regions  thought  to  possess  extremely  low  cultural  resource 
densities  is  the  Cisco  Oil  and  Gas  Area,  an  area  of  over  200,000  acres 
in  the  eastern  half  of  the  Book  Mountain  Planning  Unit  of  the  Grand 
Resource  Area,  Bureau  of  Land  Management  -  Moab  District,  Utah  (Fig.  l). 
As  will  be  shown  in  Chapter  II,  the  environmental  parameters  and  poten- 
tial surface  resources  of  most  of  this  region  are  such  that  human  groups 
probably  did  not  occupy  and  use  the  area  to  a  great  extent.   Simply  put, 
there  are   nearby  environmental  situations  which  are  much  more  attractive 
and  suitable  for  human  utilization. 

The  Cisco  Cultural  Resource  Study  consisted  of  two  stages.   In  1978,  the 
Bureau  of  Land  Management  (BLM)  contracted  with  Centuries  Research,  Inc. 
of  Montrose,  Colorado,  to  conduct  a  cultural  resource  inventory  of 
selected  portions  of  the  BO^OO-acre  tract  known  as  the  "Danish  Flat  - 
Windy  Mesa  Cultural  Mitigation  Study  Area."  The  Danish  Flat  -  Windy  Mesa 
tract  was  selected  for  study  because  of  its  environmental  character,  the 
paucity  of  cultural  resources  discovered  by  several  earlier,  small  inven- 
tories in  the  general  area,  and  because  the  Cisco  Oil  and  Gas  region  is 
considered  to  be  one  of  the  key  energy  development  activity  zones  in  the 
region.   The  1978  fieldwork  indicated  that  there  were  very  few  historic 
and  prehistoric  sites  in  the  Danish  Flat  -  Windy  Mesa  study  tract  (Reed 
and  Nickens  1979)-   Those  that  were  found  were  determined  to  be  of 
little  significance,  as  either  scientific  or  educational  entities. 
Accordingly,  it  was  recommended  to  the  BLM  that  a  sizeable  portion  of 
the  study  tract  be  relieved  from  requirements  of  cultural  resource 
clearances  when  small-scale,  ground  surface  disturbing  projects  were 
conducted. 

In  1979,  the  BLM  contracted  with  Nickens  and  Associates  of  Montrose, 
Colorado,  to  conduct  a  similar  cultural  resource  inventory  on  two  study 
tracts,  located  adjacent  to  the  Danish  Flat  -  Windy  Mesa  study  tract. 
The  Nash  Wash  study  tract,  located  immediately  west  of  the  1978  study 
tract,  and  the  Stateline  study  tract,  located  east  of  the  Danish  Flats  - 
Windy  Mesa  study  tract,  possess  an  environment  similar  to  the  Danish 
Flats  -  Windy  Mesa  tract,  and  also  indicated  a  low  site  density.   The 
two  tracts  total  110,560  acres. 
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Figure  1.   General  location  map  showing  the  Cisco  Cultural  Resource  Area. 


In  order  to  evaluate  the  type  and  density  of  prehistoric  and  historic 
sites  in  the  combined  project  areas,  the  Bureau  devised  a  BLM  Class  II, 
or  sample-oriented,  inventory  intended  to  provide  for  the  complete, 
intensive  survey  of  randomly  selected  units.   The  sampling  scheme 
chosen  was  "stratified  random  sampling"  and  the  sampling  fraction  was 
set  at  10  percent,  meaning  that  1^,096  acres  would  actually  be  inven- 
toried on  the  ground.   The  sample  unit,  or  parcel  of  land  chosen  for 
inspection,  was  to  be  a  transect  one-eighth  mile  wide  by  one-half  mile 
long  (^tO-acre  unit).   Prior  to  selection  of  sample  units  for  survey, 
the  study  areas  were  divided  into  three  environmental  strata.   During 
the  1978  phase  of  the  project,  the  three  strata  were  "grasslands," 
"mesa  top"  and  "desert  shrub."  The  Nash  Wash  and  Stateline  study 
tracts  were  substantially  larger  than  the  Danish  Flat  -  Windy  Mesa 
study  tract,  and  included  a  more  diverse  range  of  environmental 
attributes.   Accordingly,  the  sampling  strata  during  the  1979  field 
season  were  revised  to  "juniper/sagebrush,"  "desert  shrub,"  and 
"drainage"  (Figs.  2,  3,  and  k) . 

The  number  of  sample  units  selected  for  survey  in  each  stratum  was 
proportional  to  the  percentage  that  stratum  comprised  of  the  sampling 
universe.   To  accomplish  this,  each  legal  section  within  the  project  area 
was  divided  into  quarter  sections.   Then,  on  the  basis  of  existing 
environmental  data,  the  proper  strata  designation  for  each  quarter 
section  was  determined.   The  quarter  sections  within  each  stratum  were 
then  numbered  sequentially.   Using  a  table  of  random  numbers,  a  number 
of  quarter  sections  were  randomly  chosen,  the  number  being  a  function 
of  the  proportion  that  stratum  comprised  of  the  sampling  universe.   In 
the  Danish  Flats  -  Windy  Mesa  study  tract,  grasslands  comprised  8.95% 
(seven  quarter  sections)  of  the  tract;  mesa  tops  comprised  5-3%  (four 
quarter  sections),  and  desert  shrub  comprised  85.8%  (65  quarter  sections) 
In  the  Nash  Wash  and  Stateline  study  tracts,  16.9%  of  the  quarter 
sections  fell  into  the  juniper/sagebrush  stratum  {kl   quarter  sections); 
66.3%  into  the  desert  shrub  stratum  ( 1 83  quarter  sections),  and  16.8% 
into  the  drainage  stratum  (46  quarter  sections).   Quoting  from  the 
Scope-of-Work,  one-eighth  mile  wide  by  one-half  mile  long  transects 
were  then  defined  in  the  selected  quarter  sections  as  follows: 

"To  maximize  location  control  in  the  field  portion  of  the  study, 
cadastral  corners  which  are  likely  to  be  marked  with  monuments  are 
used  as  transect  starting  points.   The  points  were  chosen  starting 
in  the  northwest  corner  (denominated  "A")  for  the  first  quarter 
section,  then  rotating  clockwise  to  each  of  the  other  corners 
(denominated  "B",  "C",  and  "D")  in  turn  with  succeeding  quarter 
sections.   The  transects  themselves  run  east-west  or  north-south 
from  the  starting  points,  also  in  a  clockwise  rotating  fashion 
(Fig.  2). 

"For  example,  quad  158,  in  desert  shrub,  was  randomly  selected 
first  and  was  assigned  point  "A"  at  the  northwest  corner.   The 
one-eighth  mile  wide  transect  then  runs  eastward  inside  the  north 
boundary  of  the  quad  to  the  northeast  corner.   Quad  162  was  chosen 
second  and  has  a  transect  originating  a  point  "B"  (the  northeast 
corner)  and  running  south  inside  the  quad  toward  the  southeast  corner. 
This  is  continued  until  the  list  of  numbers  for  a  strata  is  completed." 
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Figure  2.   Location  of  Sample  Units  in  Danish  Flats  -  Windy  Mesa 
Study  Tract. 
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Figure  3.   Location  of  Sample  Units  in  the  Stateline  Study  Tract 
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Survey  Methodology 

The  preselected  sampling  design  employed  during  the  1978  and  1979 

field  seasons  was  implemented  in  the  field  under  the  direction  of 

Alan  D.  Reed.   Dr.  Paul  R.  Nickens  served  as  the  Principal  Investigator. 

Archaeological  survey  of  the  Danish  Flats  -  Windy  Mesa  study  tract 
was  conducted  between  September  18  and  October  6,  1978.   The  field 
crew,  consisting  of  John  Bradley,  Signa  Larralde,  and  Alan  Reed,  was 
housed  at  Fruita,  Colorado,  a  distance  of  about  AO  miles  from  the 
project  area.   During  one  week  of  this  phase  of  work,  Candace  Bogart 
and  crew  leader  Susan  Chandler  joined  the  field  team.   On  several 
occasions,  Bruce  D.  Louthan, Di st r i ct  Archaeologist  for  the  Bureau  of 
Land  Management  -  Moab  District,  visited  the  project  area  and  accom- 
panied the  survey  crews. 

The  field  crew,  at  various  times  during  the  1979  field  season,  con- 
sisted of  Brett  Bentley,  Jeff  Bentley,  Richard  Bryant,  Deborah  Caskey, 
Richard  Cincotta,  Michael  Crist,  Julie  Durfee,  Tom  Fleming,  Dale  Irish, 
Kenneth  Gamboe ,  Kenneth  Weber,  and  Johanna  Winship,  with  John  Bradley 
and  Alan  Reed  serving  as  crew,  leaders.   Normally,  two  three-person  crews 
were  fielded  at  any  one  time,  but  occasionally  the  number  of  people  on 
a  crew  varied  from  two  to  six.   Crews  were  housed  in  tent-camps  on  BLM 
lands  in  the  project  area.   Fieldwork  was  conducted  between  August  6 
and  October  12,  1979- 

Each  of  the  352  sample  units  was  located  and  given  100  percent  inventory 
by  parallel  sweeps  with  a  maximum  spacing  between  individual  surveyors 
of  17  meters  (Fig.  5).   Once  the  cadastral  monument  marking  the  unit 
corner  was  located,  the  crews  deployed  to  the  proper  interval  and  com- 
menced the  inventory.   Sweep  alignment  and  spacing  of  personnel  were 
maintained  by  compass  readings  and/or  orientation  on  prominent  topo- 
graphic features.   The  inside  boundary  of  each  transect  sweep  was 
marked  by  implanting  21-inch  pin  flags.   When  the  survey  crew  pivoted 
at  the  end  of  the  sweep,  one  person  picked  up  the  previously  implanted 
flags  while  the  crew  member  on  the  opposite  end  of  the  line  marked  the 
new  boundary.   This  method  of  marking  the  edges  of  sweeps  proved  to  be 
extremely  successful  in  this  area  of  low  relief  and  sparse  vegetation, 
and  ensured  that  no  portions  of  the  sample  units  went  unsurveyed. 

All  types  of  cultural  resources  encountered  were  recorded  as  either 
sites  or  isolated  finds.   Sites  were  recorded  on  either  BLM  Draft  USO 
Form  6400-3  or  BLM  Form  UT  8100-1  and  all  features  and  artifacts  were 
analyzed  in  situ  to  learn  site  function,  cultural  affiliation,  and 
chronological  placement.   Environmental  relationships  were  recorded  at 
each  site  including  local  topographic  expression,  vegetation  type,  and 
water  source.   No  artifact  collections  were  made  at  recorded  sites  or 
isolated  artifact  occurrences  during  the  1978  field  season.   During  the 
1979  field  season,  only  diagnostic  projectile  points,  obsidian,  and 
ceramics  were  collected. 
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Figure  5-         The  field  survey  method  is  shown  in  this 
photo  as  the  crew  prepares  to  undertake  pedestrian 
coverage  of  a  sample  unit.   The  wire  pin  flag  marking 
the  edge  of  the  transect  is  visible  in  the  bottom  center 
of  the  figure.   (Photo  by  Bruce  Louthan,  BLM) 
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These  techniques  worked  extremely  well  in  the  Cisco  area.   In  a 
few  cases,  the  cadastral  markers  were  absent  or  could  not  be  located; 
however,  identifiable  topographic  features  were  sufficient  to  allow 
plotting  of  corners  that  the  crews  were  confident  of  the  proper  loca- 
tion of  sample  units.   In  short,  we  believe  that  the  preselected  survey 
zones  were  given  100  percent  coverage  and  that  all  instances  of  cultura' 
resources  were  recorded. 
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CHAPTER  I  I 

ENVIRONMENTAL  OVERVIEW 
Location 

The  Cisco  Cultural  Resource  Study  Area  is  located  in  Grand  County, 
east-central  Utah.   The  project  area  is  bounded  by  the  Utah-Colorado 
border  on  the  east,  Interstate  Highway  70  on  the  south,  and  the 
Book  Cliffs  on  the  west  and  north.   The  nearest  tow/i  is  Cisco,  Utah, 
located  two  miles  south  of  the  study  area  boundary.   Grand  Junction, 
Colorado,  the  major  population  center  of  the  region,  is  found  30  miles 
east  of  the  project  area.   Access  can  be  gained  from  several  ranch 
interchanges  along  Interstate  Highway  70. 


Topography 

Generally  speaking,  the  study  area  is  situated  in  the  northern  portion 
of  the  Canyon  Lands  section  of  the  major  physiographic  region  known  as 
the  Colorado  Plateau.   Stokes  (1977)  has  recently  divided  the  Colorado 
Plateau  into  a  series  of  subdivisions.   The  Cisco  Cultural  Resource 
Study  Area  lies  within  the  Mancos  Shale  Subdivision,  an  area  of  dis- 
sected terrain  underlain  by  Mancos  Shale  of  Late  Cretaceous  age.   In 
Utah,  the  Mancos  Shale  Lowlands  has  the  shape  of  an  inverted  "S" 
extending  from  the  town  of  Emery  west  to  the  Colorado  River.   Locally, 
this  area  is  known  as  the  Grand  Valley.   Immediately  north  of  and 
abutting  the  project  area  is  the  Book  Cliffs-Roan  Plateau  Subdivision. 
This  subdivision  is  characterized  by  massive  sandstone  strata  of  the 
Mesa  Verde  group  (Fisher  et  al  .  I960)  which  fall  from  a  maximum  eleva- 
tion of  approximately  10,000  feet  in  a  series  of  great  south-facing 
cliffs  that  descend  in  giant  steps  to  the  Grand  Valley.   Elevation  in 
the  project  area  ranges  from  ^500  to  5700  feet. 

The  Book  Cliffs  and  the  Mancos  Shale  Lowlands  are    drained  by  tribu- 
taries of  the  Colorado  River.   In  the  project  area,  the  principal 
drainages  are  Pinto,  Nash,  Cisco,  Danish,  and  Cottonwood  Washes, 
and  Westwater  and  Bitter  Creeks.   These  streams  flow  in  a  southeasterly 
direction.   The  streams  are  ephemeral,  but  generally  carry  more  water 
in  their  upper  (northern)  reaches  where  they  are  fed  by  saline  springs 
(e.g.  Cisco  Springs)  (Fig.  6).   The  spring  water  evaporates  and  is 
absorbed  into  the  ground  as  it  flows  away  from  the  Book  Cliffs,  often 
reducing  surface  flow  to  nothing.   The  streams  can,  however,  become 
raging  torrents  when  flash  floods  occur. 
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Figure   6.   Cisco  Springs,  looking  northeast  toward 
the  Book  Cliffs.   The  vegetation  is  comprised  of 
riparian  species,  greasewood,  rabbitbrush,  and  tamarisk 
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Soi  1  s 

Soils  throughout  the  Mancos  Shale  Lowlands  are  characterized  as 
warm,  usually  dry,  dominantly  deep  soils  without  distinct  horizons 
(dominantly  Torriothents  and  Torr i f 1 uvents)  (Upper  Colorado  Region 
Inter-Agency  Group  1971:23-24).   They  occupy  gently  sloping  valley 
floodplains,  benches,  mesas,  and  steep  foothills.   The  major  component 
of  this  soil  unit  consists  of  limy  soils  that  have  an  effective  depth 
of  20  to  60  inches.   Textural  profiles  are  loamy  or  clayey,  well- 
drained,  and  moderately  permeable.   Accelerated  water  erosion  and 
gullying  are  associated  with  the  deep  soils  bordering  drai nageways. 
Generally  speaking,  these  soils  are  not  suitable  for  cropland. 

Field  personnel  noted  what  appears  to  be  a  reddish-colored  loess  atop 
mesas  in  the  northern  portion  of  the  project  area  near  the  Book  Cliffs 
Juniper  seems  to  thrive  in  this  soil. 


CI imate 

The  climate  of  the  study  area  is  arid  to  semiarid.   The  average 
annual  precipitation  ranges  from  eight  inches  in  the  southern  portion 
to  10  inches  in  the  north.   In  the  Book  Cliffs,  annual  averages  range 
up  to  20  inches  within  20  miles  of  the  study  tract  (lorns  et  al.  1965). 
Nearby  weather  bureau  stations  have  recorded  annual  precipitation  totals 
of  8.5^  inches  at  Thompson  (Brown  I960)  and  6.50  at  Cisco  (after 
Wormington  1955)-   May  and  June  are  typically  the  months  with  the  least 
amount  of  precipitation;  the  period  August  through  October  has  the  most. 

Summertime  temperatures  in  the  vicinity  of  the  study  area  are  generally 
high  during  the  day  and  low  at  night.   The  mean  annual  temperature  at 
Thompson  is  51-2  and  51-9  at  Cisco.   At  Cisco,  the  average  dates  of 
the  last  and  first  killing  frosts  are  June  8  and  September  21,  or 
106  days  (Wormington  1955). 


Vegetation 

During  the  two  field  seasons  of  the  Cisco  Cultural  Resource  Study, 
five  strata  have  been  employed  to  divide  the  project  area  into  dis- 
tinct topographic/vegetat ional  zones.   The  strata  are:   Juniper/Sage- 
brush, Desert  Shrubs,  Drainage,  Mesa-top,  and  Grass.   Field  observa- 
tions determined  that  the  strata  generally  have  distinctive  floral 
communities,  excepting  the  Mesa-top  stratum.   The  Mesa-top  stratum 
possesses  flora  very  similar  to  that  of  the  Desert  Shrub  stratum; 
accordingly,  the  discussion  of  its  floral  community  will  be  incor- 
porated into  that  of  the  Desert  Shrub  stratum. 

In  general,  the  floral  biomass  decreases  concomitantly  with  elevation 
as  one  moves  south  from  the  Book  Cliffs  towards  Interstate  70. 
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Juniper/Sagebrush  Stratum 

As  the  name  implies,  juniper  and  big  sagebrush  dominate  the  vegeta- 
tion in  this  zone.   Juniper  is  most  common  atop  the  ridges  and  dis- 
sected alluvials  fans  found  at  the  base  of  the  Book  Cliffs  (Fig.  7). 
Big  sagebrush  covers  the  valleys  and  parks  within  the  juniper  wood- 
lands.  Sagebrush  extends  farther  south  into  lower  elevations  than 
does  juniper.   Other  vegetation  found  in  this  stratum  are  prickly 
pear  cactus,  narrow-leaf  yucca,  Fremont  barberry,  Mormon  tea,  pinyon, 
snakeweed,  shadscale,  rabbitbrush,  winterfat,  and  cliffrose.   Some 
herbaceous  species  include  blue  gamma,  galleta,  bluebunch  wheatgrass, 
western  wheatgrass,  and  Indian  ricegrass. 


Grass  Stratum 

This  stratum  represents  a  microenvi ronment  within  Desert  Shrub  floral 
community,  characterized  not  by  unique  plant  species  but  rather  by  a 
greater  frequency  of  grasses  in  relationship  to  shadscale  and  snakeweed, 
The  Grass  stratum  is  located  in  the  northernmost  portion  of  the  Danish 
Flat  -  Windy  Mesa  study  tract,  an  area  called  "The  Grassies,"  but 
could  also  include  some  areas  close  to  the  Book  Cliffs  in  the  Nash 
Wash  study  tract.   Bull  grass,  Indian  ricegrass,  needle-and-thread 
grass,  curly  grass,  shadscale,  and  snakeweed  typify  the  vegetation 
in  this  stratum. 


Drainage  Stratum 

The  vegetation  found  near  springs  and  along  major  intermittent  streams 
in  and  throughout  the  project  area  is  relatively  lush  when  compared  to 
the  surrounding  floral  community.   Greasewood,  big  sagebrush,  rabbit- 
brush,  tamarisk,  shadscale,  and  an  occasional  cottonwood  or  juniper 


characterize  this  stratum  (Fig.  8) 


Desert  Shrub  Stratum 

Approximately  70  percent  of  the  project  area  can  be  classified  into 
the  Desert  Shrub  stratum.  While  some  variation  can  be  observed  within 
this  stratum,  it  is  generally  characterized  by  shadscale,  snakeweed, 
cheatgrass,  '♦-wing  saltbush,  sunflower,  prickly  pear  cactus,  winterfat, 
globemallow,  curly  grass,  Indian  ricegrass,  and  bluebunch  wheatgrass 
(Figs.  9  and  10).   Bladderstem  and  mat  saltbush  are  common  on  the  gray 
clayey  soils  of  the  southern  portion  of  the  project  area. 
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Figure   7-   The  scene  in  this  photo  illustrates  how  juniper 
are    largely  confined  to  mesa-tops. 


^% 


Figure   8.   This  view  of  a  tributary  of  Westwater  Creek 
typifies  the  environment  found  in  the  Drainage  stratum. 


20 


Figure  9.  The  scene  in  this  photo  typifies  the  shadscale 
vegetation  and  the  most  common  topographic  situation  in  the 
project  area. 
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Figure   10.   This  photo  illustrates  the  rugged  nature  of  some 
parts  of  the  Desert  Shrub  stratum. 
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Fauna 

Detailed  faunal  studies  are   not  present  for  the  project  area.   In  a 
recent  study  in  Badger  Wash  Basin,  also  located  in  the  Mancos  Shale 
Lowlands  but  some  10  miles  east  of  the  Stateline  study  tract,  the 
presence  of  many  of  the  smaller  mammals  has  been  recorded.   Animals 
documented  by  Reid  (1971)  as  part  of  that  research  include:   desert 
cottontail  rabbit,  black-tailed  jackrabbit,  white-tailed  prairie  dog, 
deer  mouse,  harvest  mouse,  kangaroo  rat,  white-tailed  ground  squirrel, 
pinyon  mouse,  grasshopper  mouse,  Apache  mouse,  and  desert  woodrat. 

Survey  personnel  on  the  Cisco  project  observed  the  species  documented 
above,  with  the  exception  of  prairie  dogs  and  some  of  the  mouse  species. 
Numerous  other  animals  were  seen  by  survey  personnel,  however,  including 
coyote,  pronghorn  antelope,  kestrel,  marsh  hawk,  common  nighthawk, 
mourning  dove,  chukar,  shrike,  burrowing  owl,  western  rattlesnake,  night 
snake,  and  a  variety  of  lizards  including  shorthorned  lizard,  leopard 
lizard  and  collared  lizard.   A  single  elk  antler  and  great  numbers  of 
mule  deer  antlers  were  found  in  some  of  the  quadrats  near  the  Book 
Cliffs  in  the  Juniper/Sagebrush  stratum. 


Potential  Resources  in  the  Environment 

The  quantity  of  surficial  resources  available  in  the  project  area   for 
exploitation  by  historic  and  prehistoric  people  varies  greatly. 
Resources  are   most  abundant  in  the  higher  elevations  near  the  Book 
Cliffs,  where  juniper  woodlands,  active  springs  and  seeps,  and  fauna 
such  as  mule  deer  and  rabbits  abound.   Grasses,  particularly  the  edible 
Indian  ricegrass,  are  close  by.   In  this  section  of  the  project  area, 
then,  is  food,  shelter,  and  water.   In  that  this  section  is  located  at 
the  borders  of  two  ecozones--one  comprised  of  the  Mancos  Shale  Lowlands 
of  the  Grand  Valley  and  the  other  of  the  cl i f f/bench/canyonlands  of 
the  Book  Cliffs--the  area  can  be  described  as  an  ecotone.   Ecotones 
typically  contain  more  resources  avaiable  for  exploitation  than  the 
bordering  ecozones.   It  would  seem,  then,  that  one  might  expect  a 
higher  site  density  in  the  juniper/sagebrush  covered  area  at  the  base 
of  the  Book  Cliffs  than  in  the  Desert  Shrub  stratum. 

The  southern  portions  of  the  study  area,  representing  the  Desert  Shrub 
stratum,  appear  rather  inhospitable  for  past  human  occupation  and  use. 
There  is  little  in  the  way  of  shel ter--ei ther  topographic  or  vegetation- 
and  plant  and  animal  life  is  scarce.   Soil  conditions  and  climatic 
parameters  are  not  sufficient  to  support  horticulture  in  much  of  the 
area.   There  are,  however,  some  resources  of  potential  use  to  human 
groups.   Water,  though  saline,  is  present  in  springs  and  the  washes 
intermittently.   Some  edible  plants  are  found,  although  the  overall  low 
density  of  individual  plants  makes  productive  gathering  difficult. 
Edible  plants  include  prickly  pear  cactus  and  the  seeds  of  several 
grasses,  particularly  Indian  ricegrass.   Several  of  the  animal  species 
listed  above,  especially  antelope  and  rabbits,  would  have  to  be  con- 
sidered in  an  economic  sense. 
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On  the  other  hand,  there  are   more  compelling  reasons  not  to  inhabit 
the  Cisco  area.   Chief  among  these  is  that  within  a  few  miles  to  the 
north  and  south  there  are  better  environmental  zones  with  diverse 
environmental  resources.   To  the  north  are  the  Book  Cliffs  and  the 
juniper-covered  ridges  at  their  base,  and  to  the  south  and  southeast 
is  the  Colorado  River,  offering  another  range  of  resources  for  human 
ut i 1 i  zat ion. 

It  might  be  beneficial  at  this  point  to  briefly  examine  why  sites  might 
occur  in  the  Desert  Shrub  stratum  if,  as  we  have  noted,  economic  resources 
are  limited.   It  would  seem  doubtful  that  plant  resources  in  this  area 
were  ample  enough  to  attract  human  groups.   Animals,  howevei — especially 
if  pre-contact  herds  of  antelope  were  plent i ful --mi ght  attract  hunters 
into  the  area. 

Another  explanation  for  human  presence  in  the  area  might  involve  its 
function  as  a  thoroughfare  for  prehistoric  groups  moving  from  one  area 
to  another.   The  Mancos  Shale  Lowlands  near  the  project  area  are  only 
15  miles  wide  and  are  easily  traversed  due  to  low  relief  and  the  absence 
of  deep  drainage.   Human  groups  could  have  easily  crossed  the  area  from 
the  Book  Cliffs  to  the  Colorado  River,  or  vice-versa,  in  one  or  two  days' 
time. 

If  we  accept  that  either  hunting  or  traveling  from  one  area  to  another, 
or  both,  might  have  taken  place  in  the  Cisco  area,    we  can  hypothesize 
that  any  evidences  of  human  activity  should  be  related  to  temporary  or 
short-term  activities  (i.e.  hunting  camps  or  overnight  stops).   Conversely, 
the  larger,  more  permanent  sites  would  be  found  in  the  more  attractive 
Book  Cliff  area  or  along  the  Colorado  River. 
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CHAPTER  I  I  I 

CULTURAL  RESOURCES  IN  THE  PROJECT  AREA 
General 


The  results  of  the  cultural  resource  survey  of  14,096  acres  are 
presented  below.   In  all,  58  sites  and  1 kO    isolated  artifacts  were 
recorded.   Thirty-seven  sites  were  prehistoric,  and  21  were  historic 
Euro-American  (Figs.  11,  12  and  13).   It  should  be  stated  at  the 
outset  that  sites  were  designated  to  provide  control  and  reference 
for  locales  at  which  th^re  were  sufficient  artifacts  and/or  features 
to  indicate  past  human  activity.   Further,  these  items  had  to  be 
reasonably  localized  in  a  given  situation.   Isolated  materials,  for 
which  no  apparent  activity  could  be  defined,  were  designated  "isolated 
finds."   In  all  cases,  prehistoric  isolated  finds  consisted  of  four 
or  less  artifacts. 


Prehistoric  Sites 

The  prehistoric  sites  recorded  were  classified  as  either  "lithic 
scatters"  or  as  "prehistoric  campsites."  The  term  "lithic  scatter" 
will  herein  refer  to  sites  containing  chipped  stone  artifacts,  probably 
reflecting  non-sedentary  activities  such  as  travel  or  subsistence- 
related  ventures  away  from  a  base  camp.   Lithic  scatters  are  considered 
limited  activity  loci.   They  may  have  been  revisited  many  times,  but 
were  not  loci  of  residence. 

"Prehistoric  campsites,"  on  the  other  hand,  possess  artifacts  or 
features  indicative  of  short-term  human  occupation.   The  presence  of 
artifacts  not  particularly  suited  to  daily  subsistence-related  wander- 
ings, such  as  manos ,  metates,  ceramics;  and  features  such  as  fire 
hearths  indicate  a  campsite.   It  is  acknowledged  that  some  sites  classi- 
fied as  lithic  scatters  may  possess  buried  features,  ground  stone  or 
ceramic  artifacts  and  so  may  be  classified  incorrectly. 

The  cultural  and  temporal  affiliation  of  most  of  the  prehistoric  sites 
cannot  be  determined  due  to  the  lack  of  diagnostic  artifacts.   Due  to 
the  paucity  of  rock  outcrops  and  thus  rockshelters  in  the  project  area, 
virtually  all  sites  in  the  project  area  are  located  in  the  open.   Conse- 
quently, all  perishable  materials  have  long  been  destroyed.   This 
leaves  primarily  lithic  and  ceramic  artifacts  with  which  to  analyze  a 
site.   Ceramic  artifacts  are  best  suited  as  "index  fossils,"  but 
unfortunately  are  relatively  rare  in  the  Cisco  project  area. 

Of  the  various  lithic  artifact  classes,  projectile  points  are  the  most 
suited  for  use  as  "index  fossils."  They  are  relatively  abundant,  easy 
to  identify,  and  somewhat  sensitive  to  cultural  change. 
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Figure  ll.   Location  of  Sites  in  the  Danish  Flats  -  Windy  Mesa  Study  Tract 
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Figure    12.      Location   of   Sites    in    the   Stateline   Study  Tract 
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Figure  13-   Location  of  Sites  in  the  Nash  Wash  Study  Tract 
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42GR871  is  an  open  lithic  scatter  located  in  the  Grasslands 
environmental  stratum.   Approximately  120  flakes,  most  of  which 
were  chert,  and  one  biface  midsection  were  found  in  an  area  kk 
meters  by  20  meters.   No  diagnostic  artifacts  were  found.   The 
site  is  approximately  300  meters  from  an  intermittent  tributary  of 
Dry  Wash,  at  an  elevation  of  1517  meters.   Shadscale,  saltbush, 
prickly  pear,  snakeweed,  and  grasses  cover  the  site. 

42GR872  is  a  small  lithic  scatter,  measuring  17  meters  by  ]k   meters. 
Thirteen  chert  flakes  were  found;  no  diagnostic  artifacts  or  features 
were  discovered,  however.   The  site  is  located  in  the  Desert  Shrub 
stratum,  500  meters  east  of  Cisco  Wash,  at  an  elevation  of  137^  meters. 

A2GR91 b    is  an  open  lithic  scatter  located  atop  a  juniper-covered 
ridge  at  an  elevation  of  1586  meters.   Six  white  chert  flakes  and 
one  small  corner  notched  project  point  (Fig.  l^e)  were  found  in  an 
area  measuring  15  meters  by  12  meters.   The  projectile  point  suggests 
that  the  site  was  occupied  by  either  Fremont  or  Shoshonean  peoples. 
No  cultural  features  are  evident. 

**2GR9l6  consists  of  a  large  lithic  scatter  located  on  a  low,  sagebrush- 
covered  ridge  in  the  Juniper/Sagebrush  stratum.   The  site's  elevation 
is  1580  meters.   It  measures  approximately  k$   meters  by  76  meters, 
and  possesses  numerous  white  quartzite  and  some  chert  flakes.   No 
diagnostic  artifacts  or  features  are  present. 

42GR91 7  is  a  broad  scatter  of  lithics,  comprised  predominantly  of 
chert  debitage.   Two  concentrations  are  present,  the  primary  one 
measuring  65  meters  by  80  meters.   Located  approximately  120  meters 
south  of  the  primary  concentration  is  a  small  concentration  of  five 
chert  flakes.   One  large  corner  notched  projectile  point  was  recovered 
on  the  site  (Fig.  15e),  indicating  an  Archaic,  Fremont,  or  Shoshonean 
origin.   No  features  are  visible.   The  site  is  located  in  the  Juniper/ 
Sagebrush  stratum,  on  a  sagebrush-covered  rise  100  meters  east  of 
Bitter  Creek  at  an  elevation  of  1616  meters. 

42GR91 8  is  an  open  lithic  scatter  located  on  a  small  talus  slope.   A 
major  tributary  of  Bitter  Creek  is  located  50  meters  southwest  of  the 
site.   Elevation  at  the  site  is  1603  meters.   Observed  on  the  site 
were  scores  of  white  chalcedony  flakes,  but  no  diagnostic  artifacts. 
No  features  were  observed.   The  site  is  located  in  the  Juniper/Sage- 
brush stratum. 

42GR920  consists  of  a  small,  open  prehistoric  campsite  measuring  15 
meters  by  15  meters.   Artifactual  material  present  includes  gray 
quartzite  flakes  and  a  fragment  of  a  mano.   No  diagnostic  artifacts 
or  features  were  found.   Sagebrush  grows  over  the  site,  which  is 
located  in  the  Juniper/Sagebrush  stratum.   Bitter  Creek  is  located 
approximately  175  meters  northeast  of  the  site.   The  site's  elevation 
is  1592  meters. 
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Figure  1  ^ .   Projectile  points.   Desert  Side  Notched:  a-c. 
Small  Corner  Notched:  d-f. 
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Figure  15.   Projectile  points.   McKean  projectile  points:  a  and  b. 
"c1,   is  unidentified.   Large  Corner  Notched  points:  d-g 
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42GR923  is  an  open  lithic  scatter  located  atop  eroding  bedrock. 
Coal  Draw,  a  large  intermittent  stream,  is  located  approximately 
100  meters  east  of  the  site.   The  site  is  one  of  the  largest 
recorded  during  the  Cisco  Cultural  Resource  Study,  measuring  250 
meters  by  90  meters.   Chert,  and  to  a  lesser  extent  quartzite, 
flakes  comprise  the  material  culture.   One  non-diagnostic  projec- 
tile point  fragment  (Fig.  15c)  was  also  discovered.  While  the 
transect  in  which  the  site  is  located  was  classified  into  the  Desert 
Shrub  stratum,  juniper  were  sparsely  scattered  about  the  site.  The 
site's  elevation  is  1 453  meters. 

42GR928  represents  the  remains  of  a  large  prehistoric  campsite. 
The  site,  measuring  1 60  meters  by  60  meters,  is  located  approxi- 
mately 100  meters  east  of  Coal  Draw.   Three  artifact  concentrations 
can  be  determined  within  the  site.  The  northernmost  concentration 
measures  approximately  25  meters  by  20  meters.   Fifty  meters  south 
of  this  concentration  is  a  larger  one  measuring  90  meters  by  60  meters, 
East  of  it  is  a  smaller  artifact  concentration  measuring  25  meters 
in  diameter.   It  is  in  this  artifact  concentration  that  a  one-hand 
mano  was  observed.   Five  biface  tips  were  observed  as  well.   No 
features  or  diagnostic  artifacts  were  present.   The  site  is  located 
in  the  Desert  Shrub  stratum  at  an  elevation  of  1507  meters. 

42GR930  is  an  open  lithic  scatter  with  no  diagnostic  artifacts 
or  features.   The  site,  measuring  25  meters  by  20  meters,  is  com- 
prised of  chalcedony  and  white  quartzite  flakes.   The  site  is 
covered  by  sagebrush  and  is  in  the  Juniper/Sagebrush  stratum. 
The  site's  elevation  is  1574  meters. 

42GR932  consists  of  an  open  lithic  scatter  measuring  75  meters  by 
25  meters.  The  site  is  located  in  the  Juniper/ Sagebrush  stratum. 
Twelve  chert  and  quartzite  flakes  were  observed  on  the  site,  but  no 
diagnostic  artifacts  or  features  were  present.   Sagebrush  and  sparse 
juniper  grow  atop  the  site,  located  at  an  elevation  of  1639  meters. 

42GR934  is  an  open  lithic  scatter  consisting  of  a  localized  dispersion 
of  10  chert  flakes.   The  site  is  located  atop  a  bench  at  an  elevation 
of  1607  meters  in  the  Juniper/Sagebrush  stratum.   The  site  measures  14 
meters  in  diameter.   No  features  or  diagnostic  artifacts  were  found. 

42GR936   is  an  open,  sparse  lithic  scatter  located  atop  a  juniper- 
covered  mesa.   The  site,  measuring  30  meters  in  diameter,  is  comprised 
of  approximately  20  flakes,  most  of  which  are  chert.   Some  quartzite 
flakes  are  present.   No  diagnostic  artifacts  or  features  were  dis- 
covered.  The  site  is  located  in  the  Juniper/Sagebrush  stratum  at  an 
elevation  of  1623  meters. 
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42GR939  is  an  open  lithic  scatter  measuring  40  meters  in  diameter. 
Possibly  associated  with  the  site,  which  is  located  on  a  small  talus 
slope,  is  a  small  sandstone  overhang  in  which  no  artifacts  were  found. 
Several  vertical  slabs  are  present  in  the  floor  of  the  overhang.   It 
is  not  certain  if  these  sandstone  slabs  represent  human  activity  or 
if  they  are  the  result  of  natural  weathering.   Among  the  debitage 
observed  on  the  site  were  two  hammerstones  and  a  large  chopper.   The 
site  is  located  at  an  elevation  of  1 460  meters  in  the  Drainage  stratum, 
approximately  100  meters  from  a  tributary  of  Nash  Wash.   Grasses  and 
greasewood  cover  the  site. 

42GR941  is  classified  as  an  open  lithic  scatter  as  no  features  or 
diagnostic  artifacts  were  observed  on  its  surface.   Material  culture 
present  is  limited  to  four  flakes  and  one  biface  fragment  scattered 
in  an  area  36  meters  by  2k   meters.   The  site  is  located  atop  a  mesa 
overlooking  Nash  Wash  at  an  elevation  of  1 482  meters.   It  is  located 
within  the  Drainage  stratum.   Shadscale,  snakeweed,  and  rabbitbrush 
grow  atop  the  si  te. 

42GR942  is  a  small,  open  lithic  scatter  in  the  Desert  Shrub  stratum. 
Significantly,  juniper  and  sagebrush  grow  atop  the  site.   Eighteen 
chalcedony  flakes,  one  large  quartzite  flake  and  one  chert  hammerstone 
were  found  in  an  area  measuring  28  meters  by  20  meters.   No  diagnostic 
artifacts  or  features  were  observed.   The  elevation  of  the  site  is 
1612  meters. 

42GR944  is  an  open  lithic  scatter.   Artifacts,  consisting  of  nine  chert 
flakes,  are  sparsely  scattered  over  an  area  50  meters  by  25  meters. 
The  site  is  located  in  the  Drainage  stratum,  approximately  100  meters 
from  Pinto  Wash,  at  an  elevation  of  1414  meters.   Greasewood  and  rabbit- 
brush  grow  on  the  site.   No  diagnostic  artifacts  or  features  were  observed 

42GR945  is  an  open  lithic  scatter  located  in  the  Juniper/Sagebrush 
stratum  at  an  elevation  of  1639  meters.   Approximately  25  flakes,  con- 
sisting of  chert  and  quartzite,  and  one  bifacially  retouched  quartzite 
flake  were  observed  in  an  area  47  meters  by  25  meters.   No  diagnostic 
artifacts  or  features  were  found. 

42GR946  is  classified  as  an  open  lithic  scatter.   An  estimated  100 
flakes,  most  of  which  were  chert,  and  three  obsidian  artifacts  were 
found  in  an  area  60  meters  by  25  meters.   The  site  is  located  atop  a 
sagebrush  and  juniper-covered  mesa  at  an  elevation  of  1615  meters.  The 
transect  in  which  the  site  is  located  is  classified  by  the  BLM  into  the 
Desert  Shrub  stratum.   Nash  Wash  is  visible  300  meters  down  slope  to  the 
north.   While  no  diagnostic  artifacts  were  found,  obsidian  hydration 
tests  of  the  collected  obsidian  artifacts  may  provide  data  valuable  in 
determining  the  site's  cultural  and  temporal  affiliation. 
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42GR947  is  an  open  lithic  scatter.   Twelve  chert  flakes,  one  biface 
fragment,  and  one  projectile  point  were  found  in  an  area  hi   meters 
by  79  meters.   The  lanceolate  projectile  point  (Fig.  15a)  indicates 
an  Archaic  occupation  at  the  site.   The  site  is  located  at  an  eleva- 
tion of  1639  meters  in  the  Juniper/Sagebrush  stratum,  near  the  base 
of  the  Book  CI iffs. 

42GR948  is  classified  as  a  campsite  due  to  the  presence  of  approxi- 
mately 30  Emery  Grayware  potsherds.   The  site,  overall  measuring  130 
meters  by  84  meters,  has  three  artifact  concentrations.   The  concentra- 
tions are  separated  by  small  washes  that  cut  through  the  site.   The 
two  northern  concentrations  possess  lithic  artifacts  exclusively.   The 
potsherds  are  found  only  in  the  southernmost  artifact  concentration 
approximately  100  meters  north  of  a  large  intermittent  tributary  of 
Nash  Wash.   They  possibly  represent  the  remains  of  a  single  vessel. 
The  site  is  located  in  the  Desert  Shrub  stratum  at  an  elevation  of 
1670  meters.   Flora  of  juniper  woodlands,  rather  than  of  the  Desert 
Shrub  community,  cover  the  site. 

42GR949  is  an  open  lithic  scatter  measuring  31  meters  by  19  meters. 
Ten  chert  flakes  were  found  on  the  site.   No  diagnostic  artifacts  or 
features  were  present.   The  site  is  located  at  an  elevation  of  1642 
meters  in  the  Juniper/Sagebrush  stratum.   Sagebrush  covers  the  site. 

42GR950  is  an  open  lithic  scatter  comprised  of  approximately  30  flakes, 
most  of  which  are  chalcedony.   The  site  measures  28  meters  by  10  meters, 
and  is  located  at  an  elevation  of  1670  meters.   While  classified  in  the 
Desert  Shrub  stratum,  sagebrush  and  scattered  juniper  were  observed  at 
the  site.   No  diagnostic  artifacts  or  features  were  noted. 

42GR951  is  classified  here  as  an  open  lithic  scatter.   It  consists  of 
a  scatter  of  six  chert  flakes,  two  of  which  are  utilized,  in  an  area 
30  meters  by  10  meters.   The  site  is  located  in  the  Juniper/Sagebrush 
stratum,  at  an  elevation  of  1612  meters.   No  diagnostic  artifacts  or 
features  are  evident. 

42GR952  is  an  open  campsite.   Present  on  the  site,  which  measures  13 
meters  by  10  meters,  are  five  nonutilized  chalcedony  flakes  and  one 
metate  fragment.   The  site,  whose  transect  is  classified  into  the  Desert 
Shrub  stratum,  is  covered  by  sagebrush  and  juniper.   No  diagnostic  arti- 
facts or  features  were  found.   The  elevation  of  the  site  is  1 670  meters. 

42GR953  consists  of  a  sparse  scatter  of  six  chert  flakes  in  an  area  27 
meters  by  23  meters.   The  open  lithic  scatter  yielded  no  diagnostic 
artifacts  and  has  no  features  visible.   The  site  is  located  in  the 
Juniper/Sagebrush  stratum  at  an  elevation  of  1613  meters. 
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*t2GR95^  is  an  open  lithic  scatter  measuring  20  meters  by  ]k   meters. 
Observed  were  approximately  35  flakes,  most  of  which  were  chalcedony. 
No  diagnostic  artifacts  or  features  were  found.   The  site  is  classi- 
fied into  the  Desert  Shrub  stratum.   Field  observations,  however,  found 
that  a  juniper  forest  covered  the  site.   The  site  is  at  an  elevation  of 
I658  meters,  and  is  situated  approximately  75  meters  north  of  a  major 
intermittent  tributary  of  Nash  Wash. 

^2GR955  is  a  small,  open  lithic  scatter  measuring  12  meters  by  10  meters. 
Artifactual  material  observed  was  8  chert  flakes  and  one  chert  biface 
fragment.   No  cultural  affiliation  can  be  suggested  for  this  site. 
Located  at  an  elevation  of  1610  meters,  the  site"is  within  the  Juniper/ 
Sagebrush  stratum. 

A2GR956  is  an  open  lithic  scatter.   Approximately  20  chert  flakes, 
most  of  which  were  white  chalcedony,  were  observed.   No  diagnostic 
artifacts  were  present,  however,  making  cultural  identification  impos- 
sible.  The  site  measures  50  meters  by  18  meters,  and  is  located  atop  a 
ridge  in  the  Desert  Shrub  stratum  at  an  elevation  of  1597  meters. 
Scattered  juniper  were  found  on  and  near  the  site. 

^2GR957  is  classified  as  an  open  lithic  scatter.   The  site  measures 
15  meters  by  10  meters  and yiel  ded  seven  chert  and  quartzite  flakes, 
a  chert  hammerstone,  and  one  chert  biface  fragment.   No  diagnostic 
artifacts  or  features  were  found.   The  site  is  located  at  an  elevation 
of  1610  meters  in  the  Juniper/Sagebrush  stratum. 

42GR958  is  a  small,  open  lithic  scatter  which  possibly  represents  the 
remains  of  a  butchering  station.   Four  artifacts,  consisting  of  a  large 
chalcedony  flake,  one  chalcedony  biface,  and  two  chalcedony  scrapers 
were  found  on  a  small  bench  in  an  area  eight  meters  in  diameter.   The 
lack  of  diagnostic  artifacts  makes  a  cultural  determination  impossible. 
The  site  is  located  in  the  Juniper/Sagebrush  stratum  at  an  elevation 
of  1682  meters. 

^2GR959  is  an  open  lithic  scatter  that  has  been  damaged  by  the  construc- 
tion of  a  well  pad.   Twelve  chert  flakes  and  one  chert  scraper  were 
found  in  an  area  32  meters  by  16  meters,  mostly  in  a  small  drainage 
running  through  the  site.   No  diagnostic  artifacts  or  features  are  present 
The  site  is  located  in  the  Juniper/Sagebrush  stratum  at  an  elevation  of 
1728  meters. 

fr2GR960  is  an  open  lithic  scatter  measuring  35  meters  by  kl   meters. 
Approximately  30  chert  flakes  were  observed.   The  absence  of  diagnostic 
artifacts  makes  cultural  identification  impossible.   The  site  is  located 
in  the  Juniper/Sagebrush  stratum  at  an  elevation  of  1682  meters  at  the 
rim  of  a  juniper-covered  mesa  overlooking  Strychnine  Wash. 
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42GR961  is  classified  as  an  open  lithic  scatter.   Present  are 
approximately  a  dozen  chert  flakes,  including  one  that  has  been  bifaci- 
al ly  retouched,  in  an  area  17  meters  by  12  meters.   No  diagnostic 
artifacts  or  features  are   present.   The  site  is  located  in  the  Desert 
Shrub  stratum  at  an  elevation  of  1682  meters.   Juniper,  rather  than 
desert  shrubs,  grow  about  the  site. 

^2GR962  is  an  open  lithic  scatter  located  atop  a  ridge  approximately 
400  meters  east  of  Strychnine  Wash.   The  site,  consisting  of  an  esti- 
mated 25  flakes  and  one  chalcedony  drill  fragment,  measures  26  meters 
by  28  meters.   No  diagnostic  artifacts  were  found.   The  lithic  scatter, 
while  located  in  the  Desert  Shrub  stratum,  is  covered  by  sagebrush.   The 
elevation  of  the  site  is  16^5  meters. 

*t2GR963  is  located  in  the  Desert  Shrub  stratum.   Field  observations, 
however,  found  that  sagebrush  and  juniper  typified  the  environment  of 
the  immediate  area.   This  open  lithic  scatter  measures  59  meters  by 
50  meters.   Approximately  15  chert  and  quartzite  flakes,  two  biface 
fragments,  and  a  projectile  point  tip  were  found  on  the  site.   No 
diagnostic  artifacts  were  present.   The  site's  elevation  is  1685  meters. 

42GR965  is  an  open  lithic  scatter  located  approximately  250  meters 
from  Nash  Wash  at  an  elevation  of  I658  meters.   While  placed  in  the 
Desert  Shrub  environmental  stratum,  field  observations  revealed  that 
the  site  was  covered  with  juniper,  pinyon,  and  bitterbrush.   The  site 
measures  19  meters  in  diameter.   Twenty-two  chert  flakes  and  one  quartzite 
flake  were  observed.   The  absence  of  diagnostic  artifacts  makes  cultural 
identification  of  this  site  impossible. 


Hi  stori  c  Si  tes 

All  loci  of  historic  human  activity  encountered  during  the  Cisco  Cul- 
tural Resource  Study  were  recorded  if  there  was  evidence  that  a  given 
locus  was  greater  than  50  years  old,  or  was  structural  in  nature.   The 
50-year  cutoff  date  was  employed  during  the  1978  field  season  after 
consultation  with  the  Contracting  Officer's  Authorized  Representative, 
and  continued  in  use  during  1979- 

Historical  artifacts  indicative  of  antiquity  include  hole-in-the-top 
tin  food  cans  and  glass  bottles  with  applied  rather  than  molded  finishes 
(Douglas  D.  Scott,  personal  communication).   The  presence  of  purple  glass 
on  a  site  was  also  considered  an  indication  that  the  site  was  older  than 
50  years.   Around  1917,  changes  in  the  mineral  constituents  of  glass 
perfected  a  clear  variety  that  did  not  change  colors  as  a  result  of 
exposure  to  sunlight  (Ward  et  al.  1977:2^0). 
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Twenty-one  Euro-American  sites  were  recorded.   Sixteen  of  that  number 
represent  the  remains  of  temporary  campsites.   Five  sites  were  historic 
structures  (42GR927,  931,  935,  964,  and  966),  none  of  which  were  located 
within  the  boundaries  of  our  sample  units.   These  sites  were  recorded  at 
the  request  of  the  Bureau  of  Land  Management.   While  the  descriptions  of 
these  sites  are  included  below,  they  are  omitted  from  analysis  in  the 
following  chapters. 

42GR873  is  an  historic  campsite  located  in  the  Desert  Shrub  stratum  on 
a  small  ridge  between  two  small  intermittent  drainages.   Tin  cans,  bottles, 
tobacco  tins,  and  cut  firewood  were  scattered  about  an  area  15  meters  in 
diameter.   No  features  or  structures  were  visible.   The  historical  record 
suggests  that  such  camps  may  have  been  utilized  by  Anglo-European  sheep- 
herders  in  the  first  half  of  the  twentieth  century.   The  site  is  located 
at  1438  meters  in  elevation. 

42GR915  is  an  historic  campsite  located  30  meters  east  of  an  intermittent 
tributary  of  Bitter  Creek.   The  site  is  classified  into  the  Juniper/ 
Sagebrush  stratum,  and  is  at  an  elevation  of  1 52A  meters.   Scattered 
in  an  area    100  meters  by  50  meters  were  hole-i n-the-top  tin  food  cans, 
evaporated  milk  cans,  a  lard  bucket,  a  portable  woodburning  stove,  and 
a  glass  "3  in  One  Oil  Co."  bottle.   It  is  likely  that  this  site  repre- 
sents Anglo-European  sheepherder  activity.   Sagebrush,  snakeweed,  and 
cheatgrass  covered  the  site. 

42GR9 1 9  is  an  historic  campsite  in  the  Desert  Shrub  stratum.   Twelve 
hole-in-the-top  tin  food  cans  and  two  lard  buckets  were  observed  in  an 
area  110  meters  by  50  meters.   The  site  is  located  at  1 488  meters  eleva- 
tion atop  a  ridge.   This  was  probably  a  sheepherder ' s  campsite. 

42GR921  is  an  historic  campsite  whose  location  and  artifact  inventory 
suggests  that  the  site  was  occupied  by  people  associated  with  the 
construction  of  a  narrow-gauge  railroad  bed  (42GR935).   The  site  is 
located  approximately  200  meters  east  of  the  railroad  bed,  and  150 
meters  west  of  Westwater  Creek.   Artifacts  observed  were  heavily 
patinated  glass  bottle  fragments,  a  hole-in-the-top  tin  can,  a  suspen- 
der clasp,  a  square  nail,  and  a  variety  of  metal  fragments.   The  site 
measures  33  meters  by  20  meters  and  is  1411  meters  in  elevation  in 
the  Drainage  environmental  stratum.   Historical  documents  reveal  that 
the  railroad  was  constructed  in  the  1880s. 

42GR922  is  an  open  campsite,  probably  representing  Anglo-European 
sheepherder  activity.   Present  on  the  site,  which  measures  55  meters 
by  40  meters,  were  hole-in-the-top  tin  food  cans,  small  fragments  of 
purple  bottle  glass,  and  two  chert  flakes.   The  site  is  located  on 
eroding  bedrock.   The  chert  flakes  are  probably  prehistoric.   This 
site  is  in  the  Desert  Shrub  stratum  at  an  elevation  of  1484  meters. 
Greasewood  and  juniper  were  observed  on  the  site. 

; 

36 


42GR924  is  an  open  campsite  with  historic  and  prehistoric  components. 
The  historic  component  consists  of  a  scatter  of  trash  in  an  area  70 
meters  by  55  meters.   Observed  were  fragments  of  a  portable  woodburn- 
ing  stove,  evaporated  milk  cans,  a  tin  or  brass  teapot,  glass,  and 
wagon  hardware.   Also  observed  was  a  railroad  tie,  to  which  was 
nailed  a  hinge,  set  vertically  into  a  ground  depression.   The  prehis- 
toric component  consists  of  two  chert  flakes,  a  scraper,  and  a  Desert 
Side-Notched  projectile  point  in  an  area  20  meters  in  diameter.   The 
projectile  point  (Fig.  l**a)  suggests  a  Fremont  or  Shoshonean  occupation. 
The  site  is  approximately  1 80  meters  east  of  Westwater  Creek,  in  its 
floodplain.   The  site's  elevation  is  l*t*tl  meters,  and  is  in  the  Drainage 
environmental  stratum. 

A2GR925  probably  represents  the  remains  of  an  Anglo-European  sheep- 
herder's  campsite.   In  an  area  35  meters  by  31  meters  was  observed 
approximately  15  hole- i n-the-top  tin  cans,  glass  fragments,  and  a 
metal  coin  box.   Despite  being  in  the  Desert  Shrub  stratum,  juniper 
was  observed  on  the  site.   The  elevation  of  the  site  is  1563  meters. 

42GR926  is  an  open  campsite,  probably  representing  Anglo-European 
sheepherder  activity.   Present  in  an  area  175  meters  by  50  meters  are 
numerous  hole- i n-the-top  tin  cans  and  a  single,  prehistoric  chert 
flake.   The  site  is  located  atop  a  ridge  at  1507  meters  elevation  in 
the  Juniper/Sagebrush  stratum. 

42GR927  consists  of  a  log  cabin,  cistern,  a  root  cellar,  a  dugout, 
and  an  animal  shed--poss ib ly  representing  one  of  the  first  attempts 
to  permanently  inhabit  the  project  area.   The  cabin  measures  10  meters 
by  10  meters  (Fig.  16).   It  is  constructed  with  saw-cut,  squared 
timbers  and  has  mud  chinking.   The  "A"-frame  roof  is  built  of  planed 
boards  and  round  nails.   Two  additions  to  the  cabin  are  present,  one 
built  entirely  of  railroad  ties.   The  cistern  and  root  cellar  are  near 
the  cabin.   The  dugout,  a  large  earth-covered  structure  is  located  on 
the  side  of  a  hill  west  of  the  cabin.   The  animal  shed  appears  recent. 
The  site  measures  250  meters  by  50  meters,  and  is  not  located  in  a 
sample  unit.   Cottonwood,  greasewood,  and  tamarisk  grow  near  the  site. 
Westwater  Creek  is  150  meters  south  of  the  site.   Elevation  at  the 
site  is  1 436  meters. 

42GR929  is  an  open  campsite,  probably  of  Anglo-European  origin.   Five 
hole- i n-the-top  tin  cans  and  two  tobacco  tins  were  observed  in  an  area 
l^t  meters  by  13  meters.   The  site  is  located  in  the  Desert  Shrub  stratum 
at  an  elevation  of  15^8  meters.   Juniper,  saltbush,  and  snakeweed  were 
observed  on  the  site. 
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A2GR93 1  is  an  historic  structure.   The  site  consists  of  a  small 
shack  constructed  of  railroad  ties,  an  open  holding  tank  constructed 
of  corrugated  metal  and  timber,  and  a  55  meter  long  "sluice  box." 
The  possible  sluice  box  measures  kO   centimeters  wide,  and  is  constructed 
of  galvanized  sheet  metal  and  juniper  poles.   Observed  on  the  site, 
which  measures  60  meters  by  10  meters,  were  5_gallon  brake  fluid  and 
gasoline  cans,  coffee  cans,  and  aluminum  beer  cans.   The  site  is  located 
30  meters  from  Westwater  Creek  at  an  elevation  of  1^63  meters.   The  site, 
not  located  in  a  sample  unit,  is  probably  rather  recent. 

42GR933  is  an  open  campsite  in  the  Juniper/Sagebrush  stratum.   In  an 
area  27  meters  by  30  meters  were  observed  an  estimated  20  hole-in-the- 
top  tin  cans  and  one  prehistoric  chert  flake.   No  features  were  observed. 
The  site's  elevation  is  1639  meters. 

^2GR935  consists  of  an  abandoned  narrow  gauge  railroad  bed  and  a  corridor 
of  associated  historic  debris.   Numerous  "roadcuts"  and  "elevated  grades" 
characterize  the  bed  as  it  travels  east  to  west  through  the  three  study 
tracts  (Fig.  17).   Few  railroad  ties  were  observed  on  the  bed.   Observa- 
tions at  nearby  historic  structures  indicate  that  ties  had  been  robbed 
upon  abandonment  of  the  railroad  line.   The  railroad  bed  was  constructed 
in  the  1880s. 

A2GR937  is  an  open  campsite,  probably  representing  the  activities 
of  an  Anglo-European  sheepherder.   In  an  area  15  meters  by  10  meters 
was  observed  four  hole- i n-the-top  tin  food  cans,  a  rubber  boot,  and  a 
leather  boot  fragment.   The  site  is  in  the  Drainage  stratum,  130  meters 
east  of  Corral  Canyon,  at  an  elevation  of  1^63  meters. 

A2GR938  is  an  open  campsite,  probably  occupied  by  a  sheepherder.   Present 
in  an  area  9  meters  by  5  meters  are   nine  hole- in-the-top  tin  cans  and  one 
tobacco  tin.   Winter  Camp  Draw  is  150  meters  east  of  the  site.   The  site 
is  located  in  the  Drainage  stratum  at  an  elevation  of  1539  meters.   Juni- 
per grows  abundantly  around  the  site. 

42GR9^0  consists  of  a  scatter  of  historic  trash.   This  probable  sheep- 
herder campsite  measures  26  meters  by  16  meters,  and  is  located  in  the 
Desert  Shrub  stratum  at  an  elevation  of  1612  meters.   Juniper,  sagebrush, 
and  snakeweed  grow  atop  the  site.   Artifacts  observed  were  hole- in-the-top 
tin  cans,  evaporated  milk  cans,  a  lard  bucket,  and  some  modern-style  tin 
cans.   San  Arroyo  Wash  is  located  175  meters  northeast  of  the  ridgetop 
si  te. 

A2GR9^3  is  an  open  campsite  measuring  55  meters  by  k5   meters.   Artifacts 
observed  were  six  hole- i n-the-top  tin  food  cans  and  one  unidentified  con- 
tainer lid  reading  "Rich  Natural  Color,  Uncolored,  Absolutely  Pure."  The 
site  probably  represents  sheepherder  activity.   The  site  is  located  in 
the  Desert  Shrub  environmental  stratum,  at  an  elevation  of  1^53  meters. 
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Figure  16.   Site  42GR927,  an 
historic  site  located  near 
Westwater  Creek. 
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Figure  17.   Site  42GR935,  a 
narrow  gauge  railroad  bed. 
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42GR964  is  an  historic  structure,  not  located  in  a  sample  unit.   The 
site  consists  of  a  small  one-room  house,  an  animal  shed,  and  a  corral. 
The  house  and  shed  are  enclosed  in  the  corral  (Fig.  18).   The  house 
measures  5  meters  by  4  meters  and  is  built  of  planed  boards  over  a 
railroad  tie  foundation.   The  animal  shed  west  of  the  house  measures 
7  meters  by  4  meters.   It  is  open  on  the  south  to  provide  access  to 
a  manger  along  the  north  wall.   The  corral  measures  74  meters  by  45 
meters.   It  is  built  of  juniper  posts,  sheep  wire,  and  split  pine 
logs.   Nash  Wash  is  located  30  meters  east  of  the  site.   The  site's 
elevation  is  1420  meters. 

42GR966  is  an  historic  structure,  also  not  located  in  a  sample  unit. 
The  site  consists  of  a  log  cabin  (Fig.  19),  a  corral,  and  a  scatter  of 
historic  trash.   The  cabin  measures  6  meters  by  6  meters.   It  is 
constructed  of  saw-cut  wood  logs,  which  may  be  railroad  ties.   The 
walls  are   chinked  with  mud,  and  the  roof  is  comprised  of  logs  covered 
by  dirt  and  gravel.   Inside  the  cabin  is  a  table,  a  bed,  and  stovepipe. 
The  corral  is  90  meters  northwest  of  the  cabin.   It  is  built  of  rail- 
road ties  and  sheep  wire.   The  site  is  300  meters  from  Nash  Wash  at  an 
elevation  of  1446  meters.   Shadscale  and  greasewood  grow  near  the  site. 

42GR967  is  an  open  campsite,  probably  representing  sheepherder  activity. 
In  an'area  40  meters  by  20  meters  were  observed  eight  hole- i n-the-top 
tin  cans,  five  modern  tin  cans,  and  two  glass  bottles.   The  site  is 
located  in  the  Drainage  environmental  stratum  at  an  elevation  of  1417 
meters. 

42GR968  consists  of  a  scatter  of  historic  trash.   Observed  were  10 
hole- in-the-top  tin  cans,  fragments  of  a  portable  woodburning  stove, 
and  a  steel  fork  in  an  area  25  meters  by  18  meters.   This  campsite 
probably  represents  sheepherder  activity.   The  site  is  located  in  the 
Desert  Shrub  environmental  stratum  at  an  elevation  of  1 499  meters. 


Isolated  Artifacts 

One  hundred  forty  isolated  finds  were  recorded  during  the  Cisco  Cultural 
Resource  Study.   All  prehistoric  artifacts  not  located  within  the  peri- 
meter of  a  site,  and  all  historic  artifacts  more  than  50  years  old  were 
recorded.   Description  of  these  artifacts  and  their  locations  are  pre- 
sented in  Appendix  II  of  this  volume. 
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Figure  18.   Site  ^2GR964.   The 
location  of  this  historic 
structure  in  a  major  drainage  is 
typical  of  all  historic  habita- 
tions recorded. 


Figure  19.   Site  42GR966,  a  small 
cabin  near  Nash  Wash. 
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Material  Culture 

Categories  of  artifacts  found  during  the  Cisco  Cultural  Resource 
Study  include  prehistoric  lithic  tools  (chipped  and  ground)  and 
ceramics,  and  a  variety  of  historic  Euro-American  artifacts.   Generally, 
a  "no-collection"  policy  was  followed,  excepting  when  diagnostic  arti- 
facts, such  as  ceramics  or  projectile  points,  were  encountered  on  sites  or 
as  isolated  finds.   Appendix  I  I  I  of  this  volume  is  a  catalogue  of  the 
artifacts  collected. 

Chipped  Stone 

As  expected  in  a  region  characterized  by  open  sites,  artifacts  in  the 
chipped  stone  class  easily  outnumbered  all  other  classes.   Tools,  cores, 
and  debitage  from  a  variety  of  raw  material  types  were  observed.   The 
most  common  material  observed  was  white  chalcedony.   While  no  quarries 
of  this  material  were  discovered,  scatters  of  this  material  on  some  of 
the  pebble-strewn  mesas  were  observed.   Other  material  types  found  among 
the  artifacts  were  gray  quartzites,  cherts  in  a  variety  of  colors,  and 
obsidian.   Only  four  obsidian  artifacts  were  found.   Thermal  alteration, 
a  technique  employed  to  improve  the  chipping  quality  of  a  raw  material, 
was  evident  on  a  small  percentage  of  the  artifacts.   Below  are  listed 
some  of  the  more  common  artifact  types  identified  during  the  Cisco 
Cultural  Resource  Study. 

Project  i le  Points 

Thirteen  projectile  points  complete  enough  to  be  diagnostic  were  dis- 
covered during  the  study.   Descriptions  of  the  individual  artifacts 
can  be  found  in  Appendix  I  I  I  of  this  volume.   The  points  have  been 
classified  into  four  types,  based  on  morphological  characteristics. 

Large  Corner  Notched  Points.    The  most  common  projectile  point  type 
in  the  Cisco  project  area,  and  undoubtedly  in  other  areas  of  the  western 
United  States  as  well,  is  the  Large  Corner  Notched  Point.   Five  projec- 
tile points  of  this  type  were  identified  (Fig.  15  d-g)  .  While  similar 
to  corner-notched  projectile  points  in  the  Elko  series  (Holmer  1978), 
similar  points  evidently  were  popular  over  a  wide  geographical  area 
and  over  a  long  time  span.   Average  dimensions  for  the  projectile 
points  of  this  type  collected  in  the  project  area  are  as  follows: 
length  3-6  cm.,  width  1.8  cm.,  and  thickness  O.k   cm.   Large  corner 
notched  points  appear  between  approximately  5500  B.C.  and  5000  B.C. 
(Hester  and  Heizer  1978;  Holmer  1978),  and  persist  into  historic  times. 
In  the  Cisco  project  area,  they  indicate  an  Archaic,  Fremont,  or 
Shoshonean  occupation. 

Lanceolate  Projectile  Points.    Points  of  this  type  are  lanceolate 
in  form,  and  are  not  notched  or  stemmed.   A  slight  amount  of  basal  thin- 
ning, however,  is  present.   Two  of  the  13  projectile  points  discovered  on 
the  Cisco  Cultural  Resource  Study  are  classified  into  this  type  (Fig.  15 
a  and  b) .   Neither  is  complete.   They  average  1.3  cm  in  width.  0.3  cm.  in 
thickness,  and  probably  averaged  *♦  cm.  in  length.   Similar  to  McKean  Lanceo- 
late projectile  points,  the  two  points  probably  represent  a  time  span  from 
2800  to  1700  B.C.  (Holmer  1978),  and  indicate  an  Archaic  occupation. 


Small  Corner  Notched  Points.    Projectile  points  of  this  type  make 
their  appearance  on  the  Colorado  Plateau  at  approximately  A.D.  500 
(Reed  and  Kainer  1978),  and  indicate  the  appearance  of  the  bow  and 
arrow.   Three  Small  Corner  Notched  Points  were  found  during  the  1979 
field  season  (Fig.  14  d-f).   They  average  2.4  cm.  in  length,  1.3  cm. 
in  width,  and  0.3  cm.  in  thickness,  and  are  similar  to  Rose  Springs 
corner-notched  points  (Heizer  and  Hester  1978).   Points  of  this  type 
were  evidently  used  by  both  Fremont  and  Shoshonean  peoples--by  the 
latter  until  historic  times. 

Desert  Side  Notched  Points.    These  arrow  points  are  triangular  in 
outline,  possess  side  notches  and  concave  bases.   Three  artifacts 
have  been  classified  into  this  type  (Fig.  14  a-c) .   They  average 
approximately  2.1  cm.  in  length,  1.3  cm  in  width,  and  0.2  cm.  in 
thickness.   Desert  Side  Notched  Points  appear  in  the  Great  Basin  and 
Colorado  Plateau  at  approximately  A.D.  1000,  and  persist  until  historic 
times  (Heizer  and  Hester  1978).   They  have  been  found  in  association 
with  both  Fremont  (Gunnerson  1969)  and  Shoshonean  sites  (Frison  1970, 
1973). 

Bl faces .   Artifacts  of  this  type  are  common  in  the  project  area, 
accounting  for  eight  isolated  finds  and  11  artifacts  found  on  sites. 
Bifaces  are    large,  bifacially  retouched  tools,  generally  oval  but  with 
one  pointed  end.   They  have  low  edge  angles  and  are  suitable  for  use 
as  cutting  implements. 

Scrapers.   Three  artifacts  have  been  identified  as  scraping  tools. 
They  lack  a  predetermined  form,  and  display  minimal  modification  by 
retouch.   Scrapers  are  characterized  by  unifacial  attrition  on  a  steep 
edge  angle.   Undoubtedly,  many  more  of  the  artifacts  found  in  the 
Cisco  Cultural  Resource  Study  could  have  been  identified  as  scrapers 
had  more  exhaustive  on-site  analysis  of  artifacts  been  attempted. 

Ground  Stone 

Ground  stone,  in  the  form  of  manos  and  metates,  was  present  at  three 
sites  and  one  isolated  find  locus  (42GR920,  928,  952  and  IF26).   The 
manos  are  of  the  one-handed,  or  "biscuit"  variety.   They  measure 
approximately  10  centimeters  in  length,  and  are  oval  in  form.   One 
metate  fragment  and  one  complete  metate  were  found.   Both  are  sand- 
stone and  possess  a  large  shallow  grinding  surface  that  has  been  pecked. 

Ceramics 

One  site  (42GR948)  yielded  ceramic  artifacts.   Present  were  approxi- 
mately 30  plain  grayware  potsherds  of  the  Emery  Gray  type.   Emery  Gray 
ceramics  are  of  Fremont  origin,  and  date  between  A.D.  700  to  1200 
(Madsen  1977).   The  Emery  Gray  type  is  considered  the  same  as  Wormington's 
(1955)  Turner  Gray,  Variety  II  (Madsen  1977).   Six  rimsherds  and  one 
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body  sherd  were  collected  at  42GR9^8.  They  appear  to  represent  a 
single  vessel.  The  sherds  are  tempered  with  crushed  fragments  of 
gray  basalt. 

Euro-American  Artifacts 

A  plethora  of  artifact  types  were  observed  on  the  21  Euro-American 
sites  and  31  Euro-American  isolated  finds  encountered  during  the 
Cisco  Cultural  Resource  Study.   Common  artifact  types  were  tin  food 
cans,  evaporated  milk  cans,  portable  woodstove  fragments,  lard  buckets, 
tobacco  tins,  and  glass  bottle  fragments. 


hk 


CHAPTER  IV 

SUMMARY  OF  PREVIOUS  WORK  IN  THE  AREA 

General 

In  this  chapter  a  summary  and  comparative  analysis  of  data  resulting 
from  the  Cisco  Cultural  Resource  Study  is  undertaken.   The  discussion 
will  include  a  brief  compilation  of  previously  known  and  recorded 
cultural  resources  within  and  proximal  to  the  study  area  along  with 
comments  on  earlier  archaeological  investigations  in  the  vicinity. 
A  brief  culture  history  of  the  area  is  included. 

Previous  Archaeological  Research 

There  have  been  a  number  of  small-scale  well  pad  and  access  road 
clearances  undertaken  within  the  study  area.   A  site  file  search  at 
the  BLM  Moab  District  Office  and  the  Antiquities  Section  of  the  Utah 
Division  of  State  History  revealed  that  only  two  sites  have  previously 
been  recorded  within  the  project  boundaries.   One  of  these  sites, 
A2GR875,  is  an  historic  Euro-American  campsite  associated  with  sheepherding 
activities,  and  is  similar  in  nature  to  a  number  of  sites  recorded  during 
the  Cisco  Cultural  Resource  Study.   It  is  located  in  Section  11,  Town- 
ship 20  South,  Range  23  East.   Based  on  the  kinds  of  artifacts  found, 
*»2GR785  was  assigned  a  date  of  1920- 1 9^5- 

The  other  previously  recorded  site  consists  of  two  pieces  of  a  single 
artifact.   This  site,  42GR90**,  yielded  the  only  diagnostic  Paleo-lndian 
artifact  found  to  date  in  the  project  area,  in  the  form  of  a  Cody  Knife 
(Kvamme  1979)-   The  site  is  located  in  Section  1,  Township  20  South, 
Range  23  East. 

To  construct  an  adequate  cultural  sequence  for  the  project  area,  it  is 
necessary  to  expand  the  data  base  by  reviewing  archaeological  investi- 
gations in  the  surrounding  area.   The  first  and  perhaps  more  important 
archaeological  investigations  conducted  in  the  vicinity  of  the  Cisco 
Cultural  Resource  Study  were  those  of  Wormington  (1955)  who  directed  the 
excavation  of  the  Turner-Look  site  (42GR31**)  and  the  testing  of  two 
other  sites.   The  detailed,  scientific  excavations  were  conducted  between 
1939  and  19^7  in  Cottonwood  Canyon,  about  three  miles  north  of  the  Danish 
Flats  -  Windy  Flats  study  tract.   In  addition  to  the  excavations,  a  number 
of  pictograph  panels  in  the  canyons  of  Diamond  and  Westwater  Canyons  were 
reported.   The  Turner-Look  site  had  nine  roughly  circular,  masonry  surface 
habitation  structures,  many  with  central  clay-rimmed  firepits.   Ceramics 
from  the  site  were  mainly  plain  gray  sherds  with  small  amounts  (ca.  5%) 
of  corrugated  and  decorated  potsherds  of  Anasazi  derivation.   In  her 
analysis  of  the  Turner-Look  site,  Wormington  ascribed  cultural  affilia- 
tion of  the  Cottonwood  Canyon  sites  and  rock  art  to  the  Fremont  Culture, 
a  horticul tural -based  culture  occupying  much  of  Utah,  excluding  the  part 
southeast  of  the  Colorado  River,  between  about  A.D.  500  and  1300. 
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Evidence  of  maize  horticulture  was  recovered  from  the  site  in  the 
form  of  charred  cobs.   Of  possible  interest  to  the  present  study  is 
the  fact  that  antelope  bones  were  not  present  in  the  mammal  bone  assem- 
blage from  this  site.   It  was  noted  in  Chapter  II  that  herds  of  antelope 
were  observed  by  the  survey  crew  and  might  have  been  an  economic  resource 
drawing  hunters  in  to  the  Cisco  Desert.   The  majority  of  mammal  species 
identified  at  the  Turner-Look  site  are  those  which  might  be  expected  to 
occur  in  the  Book  Cliffs  except  one.   Although  relative  frequencies  for 
the  bones  are  not  given,  bison  bones  were  included  and,  though  substantia- 
ting data  are  not  available,  the  most  likely  habitat  for  bison  would 
probably  be  in  the  lower,  more  open  land.   This  might  especially  apply 
to  areas  such  as  "The  Grassies,"  found  in  the  nothern  portion  of  the 
Danish  Flat  -  Windy  Mesa  project  area. 

In  a  recent  discussion  of  variation  within  the  "Fremont  Culture,"  Marwitt 
(1970)  places  the  Turner-Look  site  within  the  San  Rafael  Fremont  variant, 
a  group  occupying  much  of  east-central  Utah  between  A.D.  700  and  1200. 
Marwitt  lists  the  following  diagnostic  characteristics  attributed  to  the 
San  Rafael  Fremont.   The  dominant  habitation  unit  is  a  wet  and  dry  laid 
masonry,  slab-lined  pit  structure  (except  at  Turner-Look).   The  dominant 
pottery  is  Emery  Gray,  a  plain  grayware  tempered  with  crushed  basalt, 
but  Anasazi  (Mesa  Verde  and  Kayenta)  trade  pottery  is  relatively  common. 
Flaked  stone  projectile  points  exhibit  a  wide  range  of  variation;   no 
firm  diagnostic  types  can  be  distinguished  at  present.   Serrated  scrapers 
of  unknown  function  are  common  and  side  and  end  scrapers  are  rare  in 
comparison  to  other  regional  Fremont  variants. 

Because  the  Turner-Look  site  remains  as  the  only  site  in  extreme  east- 
central  Utah  which  has  been  intensively  investigated,  questions  remain 
regarding  its  precise  position  within  the  Fremont  framework.   Based  on 
Wormington's  observations,  the  site  is  difficult  to  date  precisely, 
except  to  the  span  known  for  the  San  Rafael  Fremont.   Its  age  would 
appear  to  be  late,  however,  since  Jennings  (1978:156)  has  noted  that 
Anasazi  painted  and  corrugated  wares  only  occur  in  the  Fremont  after 
A.D.  1050.   The  variant  affiliation  of  the  Turner-Look  site  has  been 
questioned  by  Schroedl  and  Hogan  (1975)  who,  based  on  ceramic  data, 
place  the  site  more  properly  within  the  Uintah  Fremont,  a  manifestation 
centered  in  the  Uintah  Basin  of  northeastern  Utah.   These  authors  place 
the  Turner-Look  site  in  a  temporal  span  ranging  from  A.D.  900  to  1200. 

A  recent  appraisal  of  "Fremont  Culture"  by  Madsen  (1979)  has  radically 
altered  the  traditional  concept  of  the  culture.   Rather  than  there  being 
a  single  culture  with  regional  variants,  Madsen  (1979)  has  differentiated 
a  Sevier,  Fremont,  and  an  unnamed  Plains-derived  culture.   The  cultures 
are  distinguished  on  the  basis  of  subsistence  and  settlement  patterns. 
The  Turner-Look  site  and  other  similar  sites  on  Utah's  extension  of  the 
Colorado  Plateau  would  be  classified,  in  Madsen's  (1978)  scheme,  simply 
a  Fremont  Culture  site. 
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Schaafsma  (1971)  and  Castleton  (1978)  have  discussed  rock  art  found 
in  Diamond  Creek,  a  tributary  of  Cottonwood  Wash  and  Westwater  Creek, 
a  major  tributary  a  few  miles  to  the  east.   With  these  exceptions, 
archaeological  investigations  in  the  area  have  been  conducted  primarily 
in  response  to  historic  preservation  laws  and  Executive  Order  11593- 
In  1976,  the  Historical  Museum  and  Institute  of  Western  Colorado  recorded 
several  sites  during  a  survey  of  a  corridor  along  the  Colorado  River, 
south  of  the  project  area.   Some  of  these  sites  had  apparent  Fremont 
rock  motifs  (Historical  Museum  and  Institute  of  Western  Colorado  1976). 
Additional  Fremont  sites  have  been  reported  in  Diamond  Canyon  by  Brigham 
Young  University  (Berge  1977)  which  included  two  campsites  and  a  picto- 
graph  of  an  owl  (**2GR726-8)  .   An  overview  of  the  archaeology  of  Grand 
County  was  completed  by  Lindsay  (1976)  as  part  of  the  state  overview 
program  being  compiled  by  Utah's  Antiquities  Section. 

In  1977  the  BLM  Book  Mountain  Planning  Unit  was  included  in  a  cultural 
resource  synthesis  for  the  Utah  Central  Coal  Project  (Hauck  1979)-   This 
work  involved  a  compilation  of  previously  recorded  cultural  resources 
and  a  sample-oriented  archaeological  field  survey.   The  survey  was  set 
at  a  one  percent  sample  fraction  of  the  various  project  areas  which  led 
to  the  inventory  of  kj   quarter  section  ( 1 60  acre)  sample  units  in  the 
Book  Mountain  Planning  Unit.   This  work  resulted  in  the  identification 
of  *t0  previously  recorded  sites  and  the  location  of  26  new  sites  in  the 
planning  unit.   Eight  sample  units  were  within  the  Cisco  project  area; 
these  yielded  no  sites,  however. 

Two  lithic  scatters  were  test-excavated  in  1979  in  response  to  a 
natural  gas  pipeline  modification.   The  two  sites,  A2GR881  and  *»2GR882, 
are  located  approximately  5  miles  south  of  the  Cisco  Cultural  Resource 
Study  area.   Neither  site  yielded  diagnostic  artifacts  or  features.   The 
horizontal  and  vertical  distribution  of  artifacts  on  these  sites  was 
1 imited  (Reed  1979) . 


Culture  History 

Data  resulting  from  the  above  sources  and  others,  and  from  the  Cisco 
Cultural  Resource  Study,  allow  for  the  construction  of  a  generalized 
cultural  sequence  for  the  region.   The  earliest  inhabitants  of  the 
region  may  have  been  representative  of  the  Folsom  Culture.   The  Folsom 
Culture  is  one  of  three  distinct  cultures  that  comprise  the  Paleo-lndian 
Tradition,  a  big-game  hunting  adaptation  that  characterized  terminal 
Pleistocene  environments.   The  Folsom  Culture  has  been  dated  approxi- 
mately 9000  to  7000  B.C.   No  evidence  for  a  Folsom  occupation  of  the 
areas  in  or  surrounding  the  study  tracts  exists  as  present.   However, 
regional  evidence  indicates  that  the  potential  for  such  information 
may  occur.   Steward  (1933:5)  mentions  the  presence  of  a  perfectly 
typical  Folsom  point,  reputed  to  have  been  found  near  Grand  Junction, 
Colorado;  and  Wormington  (1955:120)  reports  several  other  Folsom  points 
which  have  come  from  the  Uncompahgre  Plateau  and  valley,  southeast  of 
Grand  Junction.   In  Utah,  Hunt  and  Tanner  (i960)  have  discussed  the 
recovery  of  Folsom  points  from  surface  collections  of  sites  near  the 
La  Sal  Mountains,  about  k$   miles  south  of  the  project  area. 
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The  finding  of  a  Cody  Knife  in  the  Danish  Flats  -  Windy  Mesa  study 
tract  (Kvamme  1979)  confirms  an  occupation  of  the  project  area 
by  7000  to  5500  B.C.   Cody  Knives  are  diagnostic  of  the  Piano  Cul- 
ture of  the  Paleo-lndian  Tradition,  and  are  often  found  in  associa- 
tion with  butchered  bison. 

Pleistocene  environmental  conditions  had  given  way  to  modern  condi- 
tions by  approximately  5500  B.C.,  and  the  Paleo-lndian  Tradition 
was  supplanted  by  the  Archaic  Tradition.   The  Archaic  Tradition  is 
marked  by  a  change  in  subsistence  patterns  and  hence  a  change  in 
material  culture.   Reliance  on  big  game  hunting  gave  way  to  a  more 
generalized  hunting  and  gathering  lifestyle,  in  which  the  gathering 
of  vegetal  foodstuffs  increased  in  importance,  and  more  and  smaller 
faunal  species  were  hunted.   Artifact  types  characteristics  of  Archaic 
sites  include  large,  stemmed  and  indented  base  projectile  points, 
certain  styles  of  lanceolate  projectile  points,  and  large  side  and 
corner-notched  projectile  points.   Also  common  to  Archaic  sites  are 
one-hand  manos,  and  metates.   Three  sites  in  the  Cisco  Cultural  Resource 
Study  have  been  classified  as  Archaic  (Appendix  I).    All  are  lithic 
scatters.   Several  possible  Archaic  projectile  points  were  also  found 
as  isolated  artifacts  (Appendix  II). 

The  Archaic  Tradition  was  replaced  by  the  Fremont  Culture  at  approxi- 
mately A.D.  450.   The  Fremont  Culture,  as  defined  by  Madsen  (1979),  is 
a  ceramic  manufacturing,  horticultural  group  restricted  to  the  Colorado 
Plateau  in  eastern  Utah.   Fremont  villages  tend  to  be  small  and  located 
near  permanent  streams  on  or  neaby  hills.   Architecture  is  characterized 
by  masonry  surface  structures  and  stone-lined  pit  dwellings  (Madsen  1979: 
720).   While  Fremont  subsistence  patterns  are  presently  poorly  understood, 
a  trend  for  a  reliance  on  corn  is  emerging.   One  Fremont  campsite, 
42GR948,  was  identified  in  the  Cisco  Cultural  Resource  Study. 

Extant  archaeological  data  indicate  that  the  Fremont  Culture  had  with- 
drawn from  eastern  Utah  by  A.D.  1250.   Sometime  following  this  abandon- 
ment, the  region  was  occupied  by  the  Numi c-speaki ng  Ute  (Stewart  1976). 
With  the  coming  of  Euro-American  settlers  about  1880,  the  Utes  were 
displaced  to  northeastern  Utah.   Around  1892,  the  cattle  industry  was 
introduced  into  the  Lower  Grand  Valley  to  take  advantage  of  good  range 
and  year-around  grazing  (Bergner  1937)-   Extensive  cattle  industry 
activities  in  the  vicinity  of  the  project  area  were  shortlived,  however, 
and  began  to  decline  in  the  late  1890s  and  the  first  decade  of  the 
twentieth  century.   Reasons  given  by  ranchers  for  this  decline  include 
an  extended  drought,  a  decrease  in  cattle  prices,  and  the  activities 
of  cattle  rustlers.   Archaeological  indications  of  these  activities 
have  been  reported  in  the  Book  Cliffs  approximately  25  miles  northeast 
of  the  Cisco  area  by  Nickens  (1977a,  1977b,  1977c). 

After  1900  the  sheep  industry  became  important  in  the  Grand  Valley  as 
large  flocks  of  migratory  sheep  were  moved  across  the  Mancos  Shale  Low- 
lands from  Utah  enroute  to  summer  range  in  the  Colorado  Rockies.   It  would 
seem  that  the  16  historic  campsites  recorded  in  the  Cisco  Cultural 
Resource  Study  area  are    related  to  these  activities. 
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CHAPTER  V 

ANALYSIS  OF  THE  SURVEY  DATA 

Site  Density  and  Prediction 

One  of  the  primary  aims  of  the  Cisco  Cultural  Resource  Study  was  to 
assess  the  overall  density  of  various  types  of  cultural  resources 
present  in  the  study  area  and  to  derive  predictive  statements  which 
can  be  used  in  making  land  management  decisions. 

Site  density  is  judged  to  be  low  for  the  entire  project  area,  with 
less  than  three  sites  (2.4)  per  square  mile.   The  significance  of  this 
figure  becomes  apparent  when  compared  to  site  densities  from  other  areas 
of  eastern  Utah  which  have  been  inventoried  and  density  figures  calcu- 
lated.  For  comparison,  some  of  these  figures  are  listed  below: 

Si  tes 
Area  Reference         Predicted 


(Per  Sq .Mi .) 
BLM  Indian  Creek  Planning  Unit     Thompson  1979  19 

BLM  Castle  Valley  Planning  Unit  Thompson  1979  13 

BLM  Dolores  Planning  Unit  Thompson  1979  5 

BLM  Beef  Basin  Planning  Unit  Thompson  1979  32 

Cedar  Mesa  Area,  Southeast  Utah  Fike  and  Lindsay  1976  6~30 

White  Mesa  Area,  Southeast  Utah  Fike  and  Lindsay  1976  9 

White  River  Area,  Northeast  Utah  Berry  and  Berry  1976  1.3 

Natural  Buttes  Area,  Hauck  et  al .  1979  1.5 

Northeast  Utah 

Red  Wash  Area,  Northeast  Utah      Larralde  and  Nickens,      1.3 

1979 

Moon  Lake  Project  Area,  Chandler  and  Nickens,      2.58 

Northeast  Utah  1979 

The  data  from  which  these  figures  are  derived  are   from  archaeological 
inventories  of  widely  varying  intensity,  ranging  from  intensive,  or  100 
percent  coverage,  to  one  percent,  sample-oriented  survey.   Nonetheless, 
it  is  evident  that  the  Cisco  project  area  is  at  the  lower  end  of  the 
cont  inuum. 
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While  a  site  density  of  2.k   per  square  mile  is  low,  it  is  nonetheless 
higher  than  expected  for  the  Cisco  region.   Analysis  of  data  obtained 
in  1978  in  the  Danish  Flats  -  Windy  Mesa  study  tract  revealed  a  site 
density  of  less  than  one  site  (0.63)  per  square  mile  (Reed  and  Nickens 
1979).   It  was  anticipated  at  the  outset  of  the  1979  field  season  that 
the  site  densities  in  the  Stateline  and  Nash  Wash  study  tracts  would 
be  similar.   The  difference  between  the  Danish  Flat  -  Windy  Mesa  data 
and  those  collected  during  the  1979  field  season  in  the  Stateline  and 
Nash  Wash  study  tracts  appear  to  be  a  result  of  the  latter  two  tracts 
covering  almost  four  times  as  much  land  and  thus  including  more  diverse 
micro-environments:  specifically,  the  Nash  Wash  and  Stateline  study 
tracts  include  areas  near  the  Book  Cliffs  covered  with  juniper  and 
sagebrush. 

The  Danish  Flats  -  Windy  Mesa  Study  Tract 

The  Danish  Flats  -  Windy  Mesa  study  tract  (30^0  acres)  was  divided  into 
three  environmental  strata:   the  Grassland  stratum  (comprising  nearly 
nine  percent  of  the  sample  population),  the  Desert  Shrub  stratum  (nearly 
86  percent)  and  the  Mesa-top  stratum  (5-3  percent).   Site  and  isolated 
artifact  distribution,  calculated  by  environmental  sampling  stratum, 
is  presented  below: 

No.  of 
No.  of    Site  Density    Isolated 
Environmental  Stratum    Si  tes     Per  Sq .  Mi .      F?  nds 

Mesa-top  0  0  0 

Grasslands  1  2.27  1 

Desert  Shrub  2  0.^9  9 

Sample  units  in  the  Mesa-top  stratum  contained  no  sites  or  isolated 
artifacts;  hence,  based  on  the  survey,  the  higher  elevations  in  the 
Danish  Flats  -  Windy  Mesa  study  tract  were  not  utilized  by  aboriginal 
groups.   The  Grasslands  stratum  had  the  highest  site  and  isolated 
artifact  density.   Another  four  of  the  isolated  artifacts  found  in 
the  Desert  Shrub  sample  units  were  recorded  in  survey  areas  immediately 
adjacent  to  the  Grasslands  area  (Reed  and  Nickens  1979:36).  While  the 
Desert  Shrub  stratum  yielded  more  sites  and  isolated  artifacts  than 
the  other  strata,  site  density  (0.^9  sites  per  square  mile)  is  actually 
quite  low. 

The  approximate  number  of  sites  in  the  project  area  can  be  predicted 
from  the  survey  data  by  multiplying  the  mean  number  of  sites  in  the 
randomly  chosen  sample  by  the  total  number  of  possible  transects  to 
arrive  at  an  estimate  of  the  total  population  mean.   These  figures 
are  as  fol lows : 
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Predicted 
Environmental  Stratum        No.  of  Sites 

Mesa-top  0 

Grasslands  9-72 

Desert  Shrub  20.21 


TOTAL        29-93 

Applying  a  similar  calculation  to  the  isolated  artifacts,  we  find  that 
9-72  isolates  are  expected  for  the  Grasslands  stratum  and  90.63  can  be 
predicted  to  occur  in  the  total  Desert  Shrub  stratum.   Thus,  based  on 
our  10  percent  sample  of  the  Danish  Flats  -  Windy  Mesa  study  tract, 
about  30  sites  and  100  isolated  artifacts  are  estimated  for  the  entire 
study  area  (30,^00  acres). 

The  Stateline  and  Nash  Wash  Study  Tracts 

Both  study  tracts  were  stratified  into  Juniper/Sagebrush,  Desert  Shrub, 
or  Drainage  categories,  representing  16.9  percent,  66.3  percent,  and 
16.8  percent  of  the  sampling  population,  respectively.   Site  and 
isolated  artifact  distribution,  calculated  by  environmental  stratum, 
is  as  fol lows: 

Environmental  Stratum 

Juniper/Sagebrush  22  7-2*9  M 

Desert  Shrub  20  1.75  67 

Drainage  8  2.78  19 

Forty-four  percent  of  all  sites  recorded  in  the  Stateline  and  Nash  Wash 
study  tracts  were  located  in  the  Juniper/Sagebrush  stratum;  40  percent 
were  in  the  Desert  Shrub  stratum;  and  16  percent  were  found  in  the  Drainage 
stratum.   The  question  arises  whether  there  is  a  significant  difference 
in  the  distribution  of  sites  among  the  three  strata,  or  if  a  normal 
distribution  is  approximated.   A  one-sample  chi-square  test  (x^)  was 
used  in  answering  this  question,  which  is  presented  below: 


Strata 


No.  of 

No.  of 

Site  Density 

Isolated 

Sites 

Per  Sq.  Mi . 

Finds 

Juniper/    Desert 

Sagebrush   Shrub     Drainage    TOTAL 


Number  of  Sites        22         20         8         50 
x2  =  26.97;  alpha  significant  at  .001 
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The  results  are  highly  significant  illustrating  that  the  sites  are 
non-randomly  distributed  between  strata. 

The  major  goal  of  the  Cisco  Cultural  Resource  Study  is  to  detect 
areas  of  extremely  low  site  densities,  which  subsequently  can  be 
relieved  of  pertinent  historic  preservation  law  requirements.   While 
it  has  been  demonstrated  that  sites  are  non-randomly  distributed 
within  the  project  area,  and  that  the  site  density  of  the  Juniper/ 
Sagebrush  stratum  is  high  in  relation  to  the  other  strata,  it  is  ob- 
vious that  many  sites  would  suffer  if  the  Desert  Shrub  or  Drainage 
strata  were  considered  to  be  inconsequential  in  terms  of  cultural 
resources.   By  multiplying  the  total  number  of  square  miles  in  each 
stratum  for  the  entire  sampling  universe  by  the  site  density  of  each 
strata,  an  estimated  200  sites  can  be  predicted  in  the  Desert  Shrub 
environment  in  the  Stateline  and  Nash  Wash  study  tracts,  81  may  exist 
in  the  Drainage  stratum,  and  219  may  be  predicted  for  the  Juniper/ 
Sagebrush  strata.   The  development  of  a  model  for  site  prediction 
that  would  put  more  sites  on  less  acreage  would  be  advantageous. 

As  each  sample  unit  was  surveyed,  notes  were  taken  on  the  flora  and 
fauna  observed.   This  practice  was  given  a  great  amount  of  attention 
when  field  observations  and  the  BLM-derived  strata  designations 
appeared  at  odds.   Environmental  observations  were  also  recorded  each 
time  a  site  was  located,  as  such  data  are  necessary  in  filling  out  a 
Utah  site  report  form.   Subsequent  analysis  of  this  information  sug- 
gested that  some  sample  units  may  have  been  assigned  incorrect  strata 
designations.   The  trend  in  the  error  appeared  to  be  at  the  expense  of 
the  Juniper/Sagebrush  stratum.   Juniper  trees  were  occasionally  found 
to  grow  in  sample  units  in  the  Desert  Shrub  stratum.   Seldom,  however, 
were  Desert  Shrub  flora  found  to  predominate  in  the  Juniper/Sagebrush 
stratum. 

On  the  basis  of  field  observations,  a  modified  sampling  scheme  was 
developed.   The  strata  designations  remain  the  same  as  before,  but 
the  Juniper/Sagebrush  stratum  has  been  expanded  to  include  all  sample 
units  in  which  juniper  was  observed.   A  total  of  16  Desert  Shrub  and 
two  Drainage  sample  units  were  reclassified  into  the  Juniper/Sagebrush 
stratum.   This  may  introduce  bias  into  the  sampling  design  in  favor 
of  the  Juniper/Sagebrush  stratum.   It  seems  likely,  however,  that 
this  bias  is  minimal.   If,  as  appears  to  be  the  case  from  inspection 
of  Figures  2,  3,  and  k,    the  sample  units  are  well  scattered  throughout 
the  project  area,  the  modification  may  actually  better  represent  the 
proportion  of  which  the  Juniper/Sagebrush  stratum  comprises  of  the 
sample  universe  than  the  original  model. 

The  reclassification  of  18  of  the  sample  units  has  a  dramatic  effect 
on  the  site  densities  of  each  sampling  strata,  as  is  illustrated  as 
fol lows : 
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Environmental  Stratum 

No.  of 
Si  tes 

39 
k 

Site  Density 
Per  Sq.  Ml . 

9-6 

0.38 

No.  of 
1  solated 
Fi  nds 

Juniper/Sagebrush 
Desert  Shrub 

71 

Drainage  7        2.55  17 

In  this  model,  78  percent  of  all  sites  recorded  in  the  Stateline  and 
Nash  Wash  study  tracts  are    located  in  the  Juniper/Sagebrush  stratum. 
Fourteen  percent  of  the  sites  are  located  in  the  Drainage  stratum,  and 
a  mere  eight  percent  are  located  in  the  Desert  Shrub  stratum. 

The  modified  strata  appear  to  be  an  especially  accurate  predictor  of 
prehistoric  site  location.   Of  a  total  of  35  prehistoric  sites  recorded 
in  the  Stateline  and  Nash  Wash  study  tracts,  31,  or  89  percent,  are 
located  in  the  Juniper/Sagebrush  stratum.   One  site  is  located  in  the 
Desert  Shrub  stratum.   Three  sites  (8%)  are  found  in  the  Drainage  environ- 
mental stratum.   Historical  sites  are  less  accurately  predicted  by  this 
model  than  prehistoric  sites  with  eight  sites  (53%)  located  in  the 
Juniper/Sagebrush,  three  sites  (20%)  in  the  Desert  Shrub  stratum,  and 
four  sites  (27%)  in  the  Drainage  stratum. 

Sensitivity  Zones 

As  expressed  in  Chapter  I,  the  overall  purpose  of  this  study  was  to 
evaluate  the  Cisco  Cultural  Resource  Study  Area  with  regard  to  possible 
low  cultural  site  intensity  and/or  insignificant  cultural  materials. 
One  method  of  approaching  this  problem  is  to  define  a  set  of  sensitivity 
to  impact  zones  based  on  observed  cultural  resource  densities.   Commonly, 
gross  areas  can  be  defined  as  having  high,  medium,  and  low  site  densities 
usually  indicated  by  the  number  of  sites  per  square  mile.   Such  a  classi- 
fication will  herein  be  employed.   The  definition  and  distribution  of 
these  sensitivity  zones  are  presented  below  and  illustrated  in  Figures  20, 
21,  and  22;  recommendations  and  a  discussion  of  the  need  for  project 
specific  cultural  inspections  in  the  zones  appear  in  Chapter  VI. 

High  Sensitivity  Zone 

All  lands  in  the  Juniper/Sagebrush  stratum  or  for  which  there  exists 
evidence  of  the  presence  of  juniper  are  designated  as  having  a  high 
potential  for  cultural  resources.   Approximately  39  square  miles  are 
included  in  this  zone,  all  of  which  are  located  in  the  northern  portions 
of  either  the  Stateline  or  Nash  Wash  study  tracts  (Figs.  21  and  22). 

As  mentioned  above,  39  sites  and  71  isolated  finds  were  recorded  on 
these  lands,  for  a  site  density  of  9-6  sites  per  square  mile.   Because 
of  the  clustering  of  prehistoric  artifactual  materials,  this  portion  of 
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Figure  20.   Sensitivity  Zones  in  the  Danish  Flats  -  Windy  Mesa  Study  Tract 
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Figure  21.   Sensitivity  Zones  in  the  Stateline  Study  Tract 
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Figure  22.   Sensitivity  Zones  in  the  Nash  Wash  Study  Tract 
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the  study  area   probably  holds  the  most  promise  for  yielding  pertinent 
information  for  understanding  aboriginal  utilization  of  the  area. 
Environmentally,  this  area  appears  to  include  the  largest  biomass, 
in  terms  of  both  flora  and  fauna. 

Medium  Sensitivity  Zone 

Lands  designated  into  this  zone  have  a  "medium"  potential  for  cultural 
resources.   "Medium"  potential,  in  this  case,  is  relative  to  the  project 
area;   in  other  areas  away  from  the  Cisco  project  area,  this  zone  would 
probably  be  classified  as  having  a  low  density  of  cultural  remains. 
Included  in  the  Medium  Sensitivity  Zone  are  those  lands  in  the  Grasslands 
stratum  of  the  Danish  Flats  -  Windy  Mesa  study  tract,  and  all  lands 
within  one-quarter  mile  of  the  project  areas'  major  drainages:   Bitter 
and  Westwater  Creeks  and  Cisco,  Nash,  and  Pinto  Washes.   As  previously 
mentioned,  the  Grasslands  stratum  yielded  one  site  and  five  isolated 
artifacts  for  a  site  density  of  2.27  sites  per  square  mile.   The  Drainage 
stratum  in  the  Stateline  and  Nash  Wash  study  tracts  yielded  a  similar 
site  density  (2.5  sites  per  square  mile);  however,  it  is  viewed  here  as 
advantageous  to  define  a  "drainage  corridor"  rather  than  to  simply  include 
those  lands  in  the  BLM's  Drainage  stratum. 

Several  problems  exist  with  the  Drainage  stratum  as  defined  by  the  BLM. 
As  reported  in  Chapter  I,  the  BLM  classified  entire  quarter  sections  into 
strata  prior  to  sample  unit  selection.   If  a  large  drainage  passed  through 
a  quarter  section,  that  quarter  section  was  placed  in  the  Drainage  stratum, 
This  resulted  in  approximately  29  square  miles  of  the  two  study  tracts 
being  included  in  the  Drainage  stratum.   Additionally,  field  observations 
suggested  that  a  minority  of  the  sample  units  in  the  Drainage  stratum 
were  virtually   identical   to  nearby  sample  units  classified  into  other 
strata. 

A  one-half  mile  wide  corridor,  centered  on  the  five  major  drainages  in 
the  Stateline  and  Nash  Wash  study  tracts,  includes  approximately  23 
square  miles.   Five  sites,  or  10  percent  of  the  sites  recorded  in  the 
two  study  tracts,  are  located  within  the  corridors.   It  is  estimated 
that  seven  percent  of  the  lands  included  within  the  corridors  was  sur- 
veyed.  On  the  basis  of  the  seven  percent  survey,  it  is  estimated  that 
70  sites  are  located  within  the  corridors  in  the  Stateline  and  Nash  Wash 
tracts,  for  a  site  density  of  3-03  sites  per  square  mile. 

Low  Sensitivity  Zone 

As  Figures  20,  21,  and  22  indicate,  the  largest  proportion  of  the  project 
area  is  classified  as  having  a  "low"  potential  for  cultural  resources. 
Included  in  this  sensitivity  zone  are  all  lands  classified  correctly 
into  the  Desert  Shrub  or  Mesa-top  strata.   In  the  Danish  Flats  -  Windy 
Mesa  study  tract,  the  Mesa-top  stratum  indicated  a  site  density  of  zero 
per  square  mile,  and  the  Desert  Shrub  stratum  revealed  a  site  density 
of  O.kS   sites  per  square  mile.   In  the  Stateline  and  Nash  Wash  study 
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tracts,  the  Desert  Shrub  stratum  indicated  a  site  density  of  0.51 
sites  per  square  mile.   This  figure  takes  into  account  those  lands 
reclassified  as  a  result  of  defining  a  drainage  corridor,  and  thereby 
placing  some  of  the  scattered  Drainage  stratum  quarter  sections  located 
on  minor  drainage  into  the  Desert  Shrub  stratum.   An  overall  site  density 
for  this  class  is  less  than  0.5  sites  per  square  mile. 


Site  Function  and  Cultural  Affiliation 

The  paucity  of  prehistoric  sites  with  diagnostic  artifacts  resulting 
from  our  survey  severely  limits  a  diachronic  analysis  of  settlement 
patterns.   Of  the  37  prehistoric  sites  recorded,  only  four  can  be 
ascribed  to  a  single  culture.   Three  Archaic  lithic  scatters  C+2GR917, 
923,  and  9^7)  and  one  Fremont  campsite  (*»2GR9^8)  have  been  identified. 
Site  characteristics  for  these  and  other  recorded  sites  are  summarized 
in  Table  1.   More  detailed  information  can  be  found  in  Appendix  I. 

Whereas  diachronic  culture  change  cannot  be  adequately  studied  with 
existent  data,  it  is  possible  to  analyze  general  use  patterns  of  the 
project  area.   In  Chapter  II,  it  was  hypothesized  that,  due  to  the 
general  scarcity  of  critical  resources  in  most  of  the  project  area, 
the  lands  represented  by  the  Desert  Shrub  and  Drainage  strata  were 
probably  used  as  a  thoroughfare  or  for  specific  resource  gathering 
activities;  and  that  the  larger,  more  permanent  sites  would  be  located 
near  the  Book  Cliffs.  With  strata  modified  to  detect  the  presence  of 
juniper  and  to  reflect  drainage  corridors,  it  is  evident  from  Table  2 
that  sites  of  all  functions  and  size  tend  to  be  located  in  the  Juniper/ 
Sagebrush  stratum.   This  stratum  is  predominately  located  near  the  Book 
Cliffs.   To  test  whether  campsites,  as  opposed  to  lithic  scatters,  tend 
to  be  located  in  the  Juniper/Sagebrush  stratum,  a  Fisher's  Exact  Proba- 
bility Test  was  performed  on  the  data.   The  results  follow: 

Juniper /Sagebrush      Juniper/Sagebrush 
Present  Absent 


=  37 


Campsite  3  1 

Lithic  Scatter         28  5 

p  =  .k08k 

The  test  shows  that  there  is  a  *»1  percent  probability  that  the  site 
distribution  is  a  function  of  chance  alone.   This  probability  is  far 
too  high;  present  data  cannot  confirm  our  hypothesis.   Table  3  presents 
the  actual  distribution  of  lithic  scatters  and  campsites  in  terms  of 
the  distance  these  sites  are   from  the  base  of  the  Book  Cliffs. 
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TABLE 


Prehistoric  cultural  affiliation  and  site  types 


CULTURAL  AFFILIATION 

S 

1  T  E   TYPE 

TOTAL 

Large 

Smal  1 

Large 
Li thic 

Smal  1 
Li thic 

Camps  i  te 

Camps  i  te 

Scatter 

Scatter 

Archaic 

0 

0 

-3 

0 

3 

Fremont 

1 

0 

0 

0 

1 

Fremont  or  Shoshonean 

0 

0 

0 

1 

1 

Unknown 

1 

2 

18 

11 

32 

TOTAL 

2 

2 

21 

12 

37 

TABLE  2. 

Prehistoric  site  type  and  environmental  strata 
Strata  Modified 


SITE  TYPE 

STRATA 

TOTAL 

Juniper/ 
Sagebrush 

Desert 
Shrub 

Drainage 

Grass 

Large  Campsite 

Smal 1  Camps i  te 

Large  Lithic  Scatter 

Smal 1  Li  thi  c  Scatter 

1 

2 

16 
12 

1 

0 
0 
1 

0 
0 
3 
0 

0 
0 
1 
0 

2 

2 

20 

13 

TOTAL 

31 

2 

3 

1 

37 
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TABLE  3. 


Distance  from  Book  Cliffs  of  Prehistoric  Site  Types 


Mi les  from 
Book  CI iffs 

S  i 

t  e  s 

T  0  T  A 

L 

Lithic 
Scatters 

Camps  i  tes 

0-2 

26 

2 

28 

2  -  k 

2 

1 

3 

k   -    6 

k 

0 

k 

6  -  8 

0 

1 

1 

8-10 
TOTAL 

1 

0 

1 

33  • 

k 

37 

If  the  Desert  Shrub  stratum  was  used  on  more  of  a  short-term  basis 
than  the  Juniper/Sagebrush  stratum,  it  may  follow  that  sites  are 
more  likely  to  cluster  in  certain  strata  than  are  isolated  artifacts. 

To  test  this  hypothesis,  data  on  prehistoric  sites  and  isolated 
finds  in  the  Nash  Wash  and  Stateline  tracts  were  subjected  to  one- 
sample  chi-square  analyses.   In  both  cases,  the  expected  frequencies 
reflect  the  reclassification  of  18  of  the  sample  units.   Assuming 
that  the  adjustments  made  among  the  strata  accurately  reflect  the 
vegetation  zones  of  the  Nash  Wash  and  Stateline  sample  universe, 
the  Juniper/Sagebrush  comprises  22  percent  of  the  two  study  tracts; 
the  Drainage  corridors  comprise  13  percent,  and  the  Desert  Shrub 
stratum  comprises  6k   percent  of  the  two  study  tracts.   The  chi-square 
test  follows  to  see  if  a  relationship  exists  between  prehistoric  site 
distribution  and  modified  environmental  strata. 


Strata 


Juniper/ 
Sagebrush 


Desert 
Shrub 


Drai  nage 
Corri  dor 


TOTAL 


Number  of  Sites 


31 


x2  =  9 


1 


k8,      df 
p  of  HQ  <.001 
C  =  .8505 


=  2 
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The  results  are  highly  significant,  as  expected.   The  results  of  chi- 
square  analysis  of  isolated  find  data  are  also  significant,  shown  as 
fol lows : 
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No.  of  Prehistoric 
Isolated  Finds 


Strata 

Juniper/      Desert      Drainage 
Sagebrush     Shrub       Corridor     TOTAL 

63  27  10        100 


x2  =  98.49,  df  =  2 
p  of  HQ  <C.001 
C  =  .7044 

The  Contingency  Coefficient  (C) ,  a  non-parametric  measure  of  associa- 
tion based  on  the  chi-square  statistic,  was  used  to  analyze  the  associa- 
tion of  sites  and  isolated  finds  within  environmental  strata.   Compari- 
sons of  the  contingency  coefficient  for  each  chi-square  table  indicates 
that  prehistoric  site  location  is  more  highly  correlated  with  environ- 
mental strata  than  are  isolated  finds.   In  other  words,  isolated  arti- 
facts, while  clustering  in  certain  environmental  strata,  are  more 
scattered  throughout  the  project  area  than  are  sites. 

Land-use  patterns  changed  dramatically  in  the  Cisco  project  area  with 
the  coming  of  Euro-American  culture.   The  sheep  industry  has  perhaps 
been  the  most  enduring  form  of  land  use,  beginning  about  1900  and 
lasting  until  the  present  day.   Fifteen  Euro-American  campsites  were 
recorded  in  the  Stateline  and  Nash  Wash  study  tracts.   Most  of  these 
probably  represent  sheepherding  activities.   It  is  hypothesized  that 
shepherds  consider  different  environmental  criteria  in  site  selection 
than  hunters  and  gatherers.   It  may  follow,  then,  that  historic  camp- 
sites are  not  as  dependent  upon  the  environmental  attributes  of  the 
Juniper/Sagebrush  stratum  as  are  prehistoric  sites.   The  distribution 
of  historic  campsites  in  the  Stateline  and  Nash  Wash  study  tracts, 
in  the  three  corrected  strata,  is  as  follows:   eight  (53%)  are  located 
in  the  modified  Juniper/Sagebrush  stratum,  five  (33%)  are    in  the  modi- 
fied Desert  Shrub  stratum,  and  two  (13%)  are    in  the  Drainage  corridors. 
Among  the  prehistoric  sites,  31  (86%)  are  located  in  the  modified 
Juniper/Sagebrush  stratum,  one  (3%)  is  in  the  modified  Desert  Shrub 
stratum,  and  two  (9%)  are  located  in  the  Drainage  corridors. 

Historic  structures  appear  to  be  more  dependent  upon  environment 
strata  than  any  other  site  type.   Five  historic  structures  were  re- 
corded; three  were  residences,  one  was  a  possible  mining-related 
structure,  and  one  was  a  narrow-gauge  railroad  bed.   All  were  located 
outside  of  sample  units,  and  so  have  not  been  discussed  so  far  in  this 
section.   Excluding  the  meandering  railroad  bed,  all  historic  sites 
are  located  close  to  major  drainages  in  the  Drainage  corridors. 
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CHAPTER  VI 

SUMMARY  AND  RECOMMENDATIONS 

General 

A  sample-oriented  cultural  resource  inventory  of  1*»0,960  acres 
comprising  three  study  tracts  in  Grand  County,  east-central  Utah, 
was  undertaken  to  possibly  define  areas  possessing  extremely  low 
potential  for  cultural  resources.   Fifty-three  sites  (37  prehis- 
toric and  16  historic)  were  recorded  in  a  target  population 
of  10  percent  of  the  sample  universe.   A  total  of  22  square  miles 
was  intensively  inventoried  by  pedestrian  tactic  resulting  in  an 
overall  site  density  of  2.U   per  square  mile.   From  these  data, 
the  study  tracts  are  estimated  to  contain  529  archaeological  sites. 

Each  study  tract  was  divided  into  three  environmental  strata. 
During  the  1978  field  season,  Mesa-top,  Grasslands,  and  Desert 
Shrub  strata  were  employed.   Sample  units  were  randomly  and  pro- 
portionately drawn  from  these  sub-populations  to  complete  the  samp- 
ling plan.   Survey  of  the  Mesa-top  strata  yielded  no  occurrences  of 
sites  or  isolated  finds,  indicating  apparent  nonuti 1 izat ion  of  this 
physiographic  situation.   The  Grasslands  stratum  included  one  abori- 
ginal site  (density  =  2.27  per  square  mile).   The  remain  two  sites 
were  located  in  the  Desert  Shrub  areas;  however,  because  of  its  size 
the  site  density  for  this  stratum  is  only  0.^9  sites  per  square  mile. 

The  Stateline  and  Nash  Wash  study  tracts,  surveyed  in  1979,  were 
stratified  into  Juniper/Sagebrush,  Desert  Shrub,  or  Drainage  classes, 
in  the  proportions  that  they  were  thought  to  comprise  of  the  study 
tracts'  environment.   Thirty-five  prehistoric  sites  and  15  Euro- 
American  campsites  were  recorded  in  the  sample  units.   Field  observa- 
tions revealed  that  a  number  of  sample  units  were  erroneously  classi- 
fied into  strata.   Correcting  these  errors,  it  was  found  that  39  sites 
were  located  in  the  Juniper/Sagebrush  stratum  (site  density  =  9-6  per 
square  mile),  four  were  located  in  the  Desert  Shrub  stratum  (site 
density  =  0.38  per  square  mile),  and  seven  sites  were  found  in  the 
Drainage  stratum  (site  density  =  2.55  per  square  mile). 

The  distribution  of  sites  has  been  utilized  to  construct  three  sensi- 
tivity zones  representing  areas  of  high,  medium,  and  low  density.   The 
High  Sensitivity  Zone  occupies  approximately  39  square  miles  in  the 
northern  portions  of  the  Stateline  and  Nash  Wash  study  tracts  and  com- 
prises the  modified  Juniper/Sagebrush  stratum.   This  area  may  contain 
information  important  to  the  aboriginal  prehistory  of  the  area,  and, 
therefore,  cultural  resource  clearances  should  continue  here  prior  to 
potential  surface  modifications. 
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The  Medium  Sensitivity  Zone  occupies  the  Grassland  stratum  in  the 
extreme  northern  portion  of  the  Danish  Flats  -  Windy  Mesa  study  tract 
and  one-half  mile  wide  corridors  centered  on  Bitter  and  Westwater 
Creeks,  and  Cisco,  Nash,  and  Pinto  Washes.   While  the  site  densities 
in  this  zone  are  lower  than  those  in  the  High  Sensitivity  Zone,  there 
evidently  are  a  number  of  sites  present,  some  of  which  may  contain 
information  important  to  prehistory.   Lands  included  in  the  Medium 
Sensitivity  Zone  should  continue  to  be  surveyed  prior  to  potential 
surface  modifications. 

The  remainder  of  the  project  area,  containing  approximately  157  square 
miles,  is  designated  as  a  Low  Sensitivity  Zone.   Included  here  are 
those  lands  in  the  modified  Desert  Shrub  stratum,  where  there  is  less 
than  0.5  sites  per  square  mile.   Lands  in  this  zone  do  not  exhibit 
significant  clustering  of  cultural  resources  to  require  archaeological 
clearance  for  impending  small  location-specific  projects  (e.g.  well 
pads,  short  access  roads  or  pipelines,  etc.).   It  is  recommended, 
however,  that  developers  be  instructed  to  avoid  known  site  locations 
in  this  area,  and  be  made  aware  of  the  slight  possibility  that  surface 
concentrations  of  cryptocrystal 1 ine  flakes  might  be  encountered  which 
should  be  promptly  reported  to  the  BLM  cultural  resource  personnel. 

In  view  of  the  survey  practice  of  collecting  only  diagnostic  projectile 
points  and  ceramics,  should  any  known  site  locations  be  impacted  in 
the  future,  controlled  surface  collections  are  recommended  to  preserve 
any  information. 


National  Register  Considerations 

Federal  agencies  generally  require  archaeologists  to  determine  site 
significance,  aiding  them  in  their  land  managing  duties.   Criteria 
for  significance  are  those  established  for  listing  in  the  National 
Register  of  Historic  Places.   As  written  in  the  U.S.  Government  Code 
of  Federal  Regulations  (36  CFR  60) ,  the  criteria  read: 

National  Register  criteria  for  evaluation.   The  quality  of 
significance  in  American  history,  architecture,  archeology, 
and  culture  is  present  in  districts,  sites,  buildings,  struc- 
tures, and  objects  of  State  and  local  importance  that  possess 
integrity  of  location,  design,  setting,  materials,  workman- 
ship, feeling,  and  association,  and 

(a)  That  are  associated  with  events  that  have  made  a  signi- 
ficant contribution  to  the  broad  patterns  of  our  history;  or 

(b)  That  are  associated  with  the  lives  of  persons  signifi- 
cant in  our  past;  or 
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(c)  That  embody  the  distinctive  characteristics  of  a 
type,  period,  or  method  of  construction,  or  that  represent 
the  work  of  a  master,  or  that  possess  high  artistic  values, 
or  that  represent  a  significant  and  distinguishable  entity 
whose  components  may  lack  individual  distinction;  or 

(d)  That  have  yielded,  or  may  be  likely  to  yield,  informa- 
tion important  in  prehistory  or  history. 

It  is  evident  that  the  criteria  above  allow  for. a  considerable  degree 
of  subjectivity  in  the  determination  of  site  significance.   In  one 
sense,  it  can  be  viewed  as  beneficial  to  declare  virtually  all  sites 
whose  integrity  has  not  been  destroyed  by  construction,  vandalism, 
agriculture,  or  natural  agents  as  significant,  as  there  exists  the 
potential  that  they  contain  information  important  in  prehistory  or 
history.   Seldom  can  an  archaeologist  be  confident  that  a  site  is 
insignificant  prior  to  its  excavation. 

To  consider  all  sites  as  inviolate,  however,   is  wholly  impractical 
in  areas  where  multiple-use  of  lands  is  necessary.   Some  kinds  of 
trade-off  must  be  established,  for  to  provide  the  protection  that 
eligibility  to  the  National  Register  of  Historic  Places  offers  would 
likely  destroy  the  Register  as  a  tool  for  protecting  truly  remarkable 
cultural  resources.   There  exist  too  many  archaeological  sites  and  too 
many  demands  on  Federal  land  in  the  western  United  States  for  such  an 
approach  to  work.   Hypothetical  "scales"  for  weighing  the  relative 
importance  of  each  site  must  therefore  be  constructed. 

Different  types  of  significance  can  be  determined.   Type  may  include 
scientific  (research)  significance,  historical  significance,  ethnic 
significance,  monetary  significance,  or  significance  as  a  public 
educational  facility.   Most  prehistoric  and  historic  sites  in  the 
Cisco  project  area  can  best  be  viewed  in  terms  of  scientific  signi- 
ficance.  Criteria  for  scientific  significance  may  include  how  unique 
a  particular  site  is,  or  how  well  it  typifies  a  large  number  of 
similar  sites.   Depth  of  cultural  deposits,  horizontal  extent,  and 
the  condition  (preservation)  of  deposits  may  be  criteria.   Criteria 
may  also  pertain  to  the  potential  of  a  particular  site  to  answer 
regional  or  cultural  research  questions. 

Formulation  of  regional  research  designs  greatly  facilitates  deter- 
mination of  site  significance.   Unfortunately,  no  such  regional 
research  designs  have  been  developed  or  adopted  by  the  BLM  in  eastern 
Utah. 

Of  the  57  sites  recorded  during  the  Cisco  Cultural  Resource  Study, 
55  are  not  considered  eligible  for  the  National  Register  of  Historic 
Places.   These  sites  are  believed  to  have  little  or  no  depth  of  deposits, 
lack  diagnostic  artifacts  and/or  features,  and  therefore  probably  will 
not  yield  much  data  important  to  history  or  prehistory. 
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Two  sites,  42GR935  and  9^8,  do  appear  eligible  for  the  National 
Register  of  Historic  Places.   Site  A2GR935  consists  of  a  narrow- 
gauge  railroad  bed  that  meanders  through  the  project  area.      The 
site  was  constructed  in  the  early  1880s  by  the  Denver  and  Rio 
Grande  Western  Railroad.   It  is  believed  that  this  site  may  have 
made  a  significant  contribution  to  the  broad  patterns  of  our  history 
by  representing  a  stage  in  the  development  of  transportation  systems 
in  the  western  United  States.   The  railroad  bed  and  all  associated 
cultural  loci  should  be  protected,  as  a  system.   Site  42GR921,  an 
historic  campsite  recorded  by  this  project,  possibly  represents  an 
"associated  loci,"  as  its  artifacts  and  location  suggest  that  it 
may  have  been  a  campsite  for  workers  either  building  or  razing  the 
railroad.   The  site,  when  considered  alone,  does  not  appear  to  be 
eligible  for  the  National  Register;  however,  it  may  provide  data 
useful  to  future  studies  of  the  narrow  gauge  railroad  bed. 

Consisting  of  a  broad  lithic  scatter  and  a  concentration  of  Fremont 
ceramics,  42GR9^8  represents  a  site  of  considerable  scientific 
importance.   The  site  represents  the  only  definite  Fremont  site 
recorded  in  the  project  area,  and  therefore  may  provide  data  valuable 
toward  understanding  Fremont  utilization  of  the  Grand  Valley.   The 
site  appears  to  be  in  good  condition,  and  may  have  considerable  depth 
of  deposits.   Fremont  subsistence  and  settlement  patterns  may  be  better 
understood  if  this  site  is  protected. 


Evaluation  of  Sampling  Design 

Since  the  sampling  scheme  for  the  project  was  derived  by  Bureau  of 
Land  Management  personnel  prior  to  award  of  the  contract,  it  is  perhaps 
appropriate  for  us  to  comment  on  the  overall  adequacy  and  efficiency 
of  the  scheme.   As  noted  earlier,  a  stratified  random  technique  was 
effected  by  subdividing  the  Situdy  tracts  into  three  identifiable 
environmental  strata.   Forty-acre  transects  were  randomly  selected 
from  these  subpopulat ions  with  the  number  of  sample  units  drawn  from 
each  stratum  being  proportionate  to  the  percentage  of  the  stratum 
in  the  study  area.   The  use  of  natural/biological  features  was  neces- 
sitated due  to  a  lack  of  relevant  prior  knowledge  about  the  distribution 
of  archaeological  sites  in  the  tract. 

The  overall  effectiveness  of  a  particular  sampling  scheme  is,  of  course, 
directly  related  to  the  objectives  of  the  project.   In  this  case,  a 
number  of  earlier  small-scale  cultural  resource  inventories  and  the 
general  character  of  the  environment  made  possible  intuitive  assessments 
that  site  density  would  probably  be  very  low  and  that  cultural  remains 
encountered  would  likely  be  relatively  insignificant  to  the  prehistory 
and  history  of  the  region.   The  objective  was,  then,  to  formulate  a 
design  which  would,  in  a  comparative  vein,  relate  the  cultural  resources 
of  the  sample  population  to  those  in  nearby  areas.   Further,  discovery 
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techniques--primari ly  coverage  intensity  or  the  amount  of  effort 
devoted  to  inspecting  the  randomly  selected  transects--had  to  be  such  that 
there  was  a  high  probability  for  detecting  the  presence  of  archaeolo- 
gical materials,  however  small  or  obtrusive  they  might  be  on  the 
surface.   This  requirement  was  ensured  through  the  close  interval 
spacing  between  crew  members  during  pedestrian  survey  and  a  high  degree 
of  ground  surface  visibility. 

Overall  the  choice  of  sampling  scheme  appears  to  have  been  a  good  one 
since  the  objectives  of  the  project  were  achieved.   A  stratified  ran- 
dom technique  tends  to  provide  a  more  uniform  coverage  than  would  a 
simple  random  scheme  and  stratification  makes  possible  observations 
about  subpopulat ions  within  the  study  tract.   The  selection  of  many 
small  sample  units  over  larger  ones  for  the  target  population  generally 
tends  to  increase  the  precision  of  the  approximation  for  a  sample  popu- 
lation.  It  has  also  been  stressed  (e.g.  Cowgill  1975:263)  that  the 
sample  fraction,  0.1  in  this  case,  is  not  nearly  as  important  as  the 
sample  size.   There  are  several  examples  of  regional  surveys  conducted 
at  fractions  much  less  than  10  percent  which  have  produced  valid 
results  (cf.  Read  1975:51;  Matson  and  Lipe  1975;  Hauck  1979;  Thompson 
1979). 

The  major  problem  faced  was  not  the  sampling  design  itself,  but  rather 
one  of  inaccurate  environmental  data  from  which  the  strata  were 
defined.   There  were  instances,  though  few,  where  sample  units  classi- 
fied into  the  Desert  Shrub  stratum  were  found  to  be  covered  by  a  dense 
juniper  forest.   In  that  the  presence  of  juniper  was  found  to  be  an 
important  variable  in  site  prediction,  such  errors  greatly  reduced 
the  effectiveness  of  the  original  sampling  design. 

When  corrections  are  made  for  improperly-classified  sample  units,  the 
effectiveness  of  the  sample  design  is  evident.   Within  the  Juniper/ 
Sagebrush  stratum  (High  Sensitivity  Zone),  the  Grassland  stratum 
and  the  Drainage  corridors  (Medium  Sensitivity  Zone),  85  percent  of 
all  sites  were  recorded.   The  sampling  design  is  especially  able  to 
predict  the  location  of  prehistoric  sites,  as  within  the  Juniper/ 
Sagebrush  stratum  and  the  Drainage  corridor/Grassland  strata  combined, 
95  percent  of  all  prehistoric  sites  were  found.   One  can  extrapolate, 
then,  based  on  a  10  percent  sample,  that  95  percent  of  all  prehistoric 
sites  in  the  project  area  will  be  located  in  the  High  and  Medium 
Sensitivity  Zones.   In  addition,  nearly  all  historic  structures  are 
likely  to  be  located  in  the  Drainage  corridors.   Most  historic  camp- 
sites will  be  detected  by  continued  reconnaissance  in  the  High  and 
Medium  Sensitivity  Zones,  as  69  percent  of  these  sites  are  located 
in  these  two  zones. 
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APPENDIX  I  I . 

ISOLATED  ARTIFACTS 
Stateline  Study  Tract 


IF 
No. 

Field 
No. 

Legal  Location 

Artifact  Description 

Stratum 

Elev. 

Col lected 

Ref. 
Figure 

1 

1 

NEi,  SWi,  SEi, 
Sec.  13,T17S,R25E 

Nonut  i 1 i  zed  chert 
flake 

JS 

521*4 

No 

23 

2 

2 

NEi,  SWi,  SEi 
Sec.30,T17S,R26E 

Nonut  i 1 i  zed  chert 
flake 

JS 

5005 

No 

23 

3 

3 

NWi,  SWi,  SWi, 
Sec.29,T17S,R26E 

Hole- in-the-top  tin 
can 

D 

4985 

No 

4 

4 

SWi,  SEi,  SWi, 
Sec.20,T17S,R26E 

Nonut  i 1 i  zed  chert 
flake 

JS 

5045 

No 

23 

5 

5 

SEi,  SWi,  SWi, 
Sec.20,T17S,R26E 

3  nonut i 1 i  zed  chert 
flakes 

JS 

5050 

No 

23 

6 

6 

SEi,  SWi,  SWi, 
Sec.20,T17S,R26E 

Ut i 1 ized  chert  flake 

JS 

5050 

No 

23 

7 

7 

NEi,  NEi,  SWi, 
Sec.25,T17S,R25E 

Biface  midsection 

JS 

5095 

No 

23 

8 

8 

NEi,  NWi,  SEi, 
Sec.l2,T17S,R25E 

Nonut i 1 ized  chert 
flake 

JS 

5300 

No 

23 

9 

9 

NWi,  NWi,  SEi, 
Sec.l2,T17S,R25E 

Project  i le  poi  nt 

JS 

5280 

Yes 

23 

10 

10 

SWi,  SWi,  swi, 
Sec.7,T17S,R26E 

Nonut i 1 ized  chert 
flake 

JS 

5235 

No 

23 

11 

11 

NWi,  SWi,  SEi, 
Sec. 11 ,T17S,R25E 

2  nonut  i 1 i  zed  chert 
flakes 

JS 

5285 

No 

23 

12 

12 

SWi,  SWi,  SEi, 
Sec. 11 ,T17S,R25E 

Nonut i 1 ized  heat- 
treated  chert  flake 

JS 

5260 

No 

23 

13 

13 

NWi,  NWi,  NEi, 
Sec.4,T19S,R25E 

Nonut i 1 i  zed  chert 
flake 

DS 

4830 

No 

23 

14 

15 

NWi,  SWi,  NEi, 
Sec.A,T19S,R25E 

Hole- in-the-top  tin 
can 

DS 

4840 

No 

15 

14 

SWi,  SEi,  SEi, 
Sec.29,Tl8S,R26E 

Glass  bottle  finish 

DS 

4735 

Yes 

23 

Key  to  Stratum: 

JS  -  Juniper/sagebrush;   DS 
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-  Desert  Shrubland;   D  -  Drainage 


APPENDIX  I  I  (cont'd) 

ISOLATED  ARTIFACTS 
Stateline  Study  Tract 


IF 

No. 

Field 
No. 

Legal  Location 

Artifact  Description 

Stratum 

Elev. 

Col lected 

Ref. 
Figure 

16 

16 

SWi,  NWi,  SWi, 
Sec.29,Tl8S,R26E 

Nonut  i 1 i  zed  chert 
flake 

DS 

4650 

No 

23 

17 

17 

NEi,  NWi,  NEi, 
Sec.24,Tl8S,R24E 

Hole- in-the-top  tin 
can 

DS 

4920 

No 

-- 

18 

18 

SEi,  SEi,  NWi, 
Sec. 31  ,Tl8S,R26E 

Nonut i 1 ized  chert 
flake 

DS 

4645 

No 

23 

19 

19 

NWi,  NWi,  SWi, 
Sec.27,Tl8S,R25E 

2  nonutilized  chert 
flakes 

JS 

4945 

No 

23 

20 

21 

NEi,  NWi,  SWi, 
Sec.27,Tl8S,R25E 

Ut i 1 ized  chert  flake 

JS 

4940 

No 

23 

21 

23 

NEi,  NWi,  SWi, 
Sec.27,Tl8S,R25E 

2  nonuti 1 ized  chert 
flakes 

JS 

W5 

No 

23 

22 

20 

SWi,  SWi,  NWi, 
Sec.l7,Tl8S,R26E 

k   purple  glass  frag- 
ments 

DS 

4830 

No 

— 

23 

22 

NEi,  NEi,  NWi, 
Sec.l8,Tl8S,R26E 

sheep  shears 

DS 

4890 

No 

— 

24 

2k 

NEi,  SWi,  NWi, 
Sec. 18,T18S,R26E 

2  hole-in-the  top 
tin  cans 

DS 

4775 

No 

— 

25 

25 

SEi,  SWi,  SWi, 
Sec.20,Tl8S,R25E 

Nonutilized,  heat- 
treated  chert  flake 

DS 

4860 

No 

24 

26 

27 

SWi,  SEi,  SEi, 
Sec.20,Tl8S,R25E 

Metate 

JS 

4900 

No 

— 

27 

29 

NEi,  NEi,  NWi, 
Sec.29,Tl8S,R25E 

Nonuti 1 i  zed  flake 

DS 

4850 

No 

24 

28 

31 

SWi,  SEi,  SWi, 
Sec. 21 ,T18S,R25E 

Hole- in-the-top  tin 
can 

JS 

4950 

No 

-- 

29 

33 

SWi,  NWi,  NEi, 
Sec.28,Tl8S,R25E 

1  tin  can,  2  nonuti- 
1 ized  chert  flakes 

JS 

4940 

No 

24 

30 

35 

NWi,  SWi,  NEi, 
Sec.28,Tl8S,R25E 

Nonuti 1 ized  chert 
flake 

JS 

4960 

No 

24 
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APPENDIX  I  I   (cont'd) 

ISOLATED  ARTIFACTS 
Stateline  Study  Tract 


IF 
No. 

Field 
No. 

Legal  Location 

Artifact  Description 

Stratum 

Elev. 

Col lected 

Ref. 
Figure 

31 

36 

SEi 
Sec 

,  NEi,  NEi, 
33,T17S,R25E 

Utilized  chert  flake 

DS 

5190 

No    < 

24 

32 

37 

NWi 
Sec 

,  SWi,  NEi, 
28,T18S,R25E 

Nonut  i 1 i  zed  chert 
flake 

JS 

4990 

No 

24 

33 

39 

SWi 
Sec 

,  SWi,  NEi, 
28,T18S,R25E 

2  nonut  i 1 ized  chert 
flakes 

JS 

4990 

No 

24 

3** 

38 

NWi 
Sec 

,  SWi,  SEi, 
28,T17S,R25E 

1  chert  &  1  quartzite 
nonut  i 1 ized  flakes 

DS 

5220 

No 

24 

35 

40 

SEi 
Sec 

,  SWi,  NWi, 
24,T18S,R25E 

Chert  end  scraper 

DS 

4743 

No 

24 

36 

41 

NEi 
Sec 

,  NEi,  NEi, 
27,T18S,R25E 

2  chert  &  1  quartzite 
nonutilized  flakes 

JS 

4800 

No 

— 

37 

43 

NWi 
Sec 

,  NWi,  NWi, 
26,T18S,R25E 

Hole- in-the-top  tin 
cans 

DS 

4750 

No 

— 

38 

42 

NEi 
Sec 

,  NEi,  SWi, 
30,T19S,R25E 

Railroad  spike 

JS 

4600 

No 

— 

39 

45 

SWi 
Sec 

,  NWi,  NEi, 
19,T18S,R25E 

Hole- in-the-top  tin 

DS 

5010 

No 

— 

40 

47 

SWi 
Sec. 

NWi,  NEi, 
19,T18S,R25E 

Nonut  i 1 ized  chert 
flake 

DS 

4970 

No 

24 

41 

49 

NWi 
Sec. 

SWi,  NEi, 
19,T18S,R25E 

1  ut  i 1 i  zed  &  1  nonut i - 
1 ized  chert  flakes 

DS 

4960 

No 

24 

42 

51 

NWi 
Sec 

SWi,  NWi, 
6,T18S,R26E 

1  ut  i 1 ized  ,  1  nonut  i- 
lized,  heat-treated 
chert  flakes 

DS 

4960 

No 

25 

43 

53 

SWi 
Sec 

NWi,  SWi, 
6,T18S,R26E 

Nonut  i 1 i  zed  chert 
flake 

DS 

4922 

No 

25 

44 

55 

NWi 
Sec 

,  SWi,  SWi, 
6,T18S,R26E 

Nonut  i 1 i  zed  chert 
flake 

DS 

4925 

No 

25 

45 

57 

NWi 
Sec 

,  SWi,  NEi, 
7,T18S,R26E 

Hole- in-the-top  tin 

DS 

4865 

No 

-- 
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APPENDIX  II  (cont'd) 

ISOLATED  ARTIFACTS 
Stateline  Study  Tract 


IF 
No. 

Field 
No. 

Legal  Location 

Artifact  Description 

Stratum 

Elev. 

Col lected 

Ref. 
Fi  gure 

46 

28 

SWi,  SWi,  NE£, 
Seel  ,T19S,R24E 

Glass  bottle 

D 

4680 

No 

-- 

47 

30 

SEi,  SEi,  NEi, 
Sec. 1 ,T19S,R24E 

3  hole- in-the-top 
tin  cans 

D 

4660 

No 

-- 

48 

26 

SWi,  SEi,  NEi, 
Sec. 1 ,T19S,R24E 

Metal  butter  knife 

D 

4630 

No 

-- 

49 

32 

NWi,  NWi,  NWi, 
Sec.8,T19S,R25E 

Chert  biface  tip 

DS 

4710 

No 

25 

50 

3^ 

SWi,  SWi,  SWi, 
Sec.4,T19S,R25E 

Nonutilized  quartzite 
flake 

DS 

4720 

No 

25 

51 

36 

NWi,  NWi,  NWi, 
Sec.lO,T19S,R25E 

Nonut  i 1 ized  chert 
flake 

DS 

4850 

No 

25 

52 

38 

SWi,  NWi,  NWi, 
Sec.lO,T19S,R25E 

Chert  biface  fragment 

DS 

4840 

No 

25 

53 

59 

SEi,  NEi,  SWi, 
Sec.23,T17S,R25E 

Chert  projectile  point 

DS 

5215 

Yes 

25 

54 

61 

SEi,  SEi,  NEi, 
Sec. 17,T18S,R25E 

Nonut  i 1 i  zed  chert 
flake 

DS 

4940 

No 

25 

55 

63 

NWi,  NWi,  SEi, 
Sec.l7,Tl8S,R25E 

Nonut  i 1 i  zed  chert 
flake 

JS 

4980 

No 

25 

56 

65 

NWi,  NEi,  SEi, 
Sec.l7,Tl8S,R25E 

Nonut  i 1 ized  chert 

JS 

4940 

No 

25 

57 

67 

NWi,  SWi,  SWi, 
Sec. 11 ,Tl8S,R24E 

2  nonutilized  chert 
flakes 

D 

4930 

No 

25 

58 

69 

SWi,  SWi,  SWi, 
Sec. 11 ,Tl8S,R24E 

Narrow  gauge  railroad 
track 

D 

4900 

No 

— 

59 

83 

SWi,  SWi,  SWi, 
Sec. 15,T17S,R25E 

Biface  fragment 

JS 

5375 

No 

25 

60 

71 

SEi,  SEi,  NEi, 
Sec.20,Tl8S,R25E 

Hole- in-the-top  tin 
can 

JS 

4940 

No 

-- 
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APPENDIX  I  I   (cont'd) 

ISOLATED  ARTIFACTS 
Stateline  Study  Tract 


IF 

No. 

Field 
No. 

Legal  Location 

Artifact  Description 

Stratum 

Elev. 

Col lected 

Ref. 
Fi  gure 

61 

73 

SEi,  SW£,  NEi, 
Sec.20,Tl8S,R25E 

Project i le  point 

JS 

4960 

Yes 

25 

62 

75 

SWi,  SE£,  NEi, 
Sec.20,Tl8S,R25E 

Hole- in-the-top  tin 
can 

JS 

4960 

No 

-- 

63 

32 

SWi,  SWi,  NEi, 
Sec.20,Tl8S,R25E 

Nonut  i 1 ized  chert 
flake 

JS 

4980 

No 

25 

6** 

34 

SWi,  SEi,  NEi, 
Sec.20,Tl8SR25E 

Nonut  i 1 i  zed  chert 
flake 

JS 

^960 

No 

25 

65 

11 

SEz; ,  SEt;  ,  SE5  , 
Sec.l7,T19S,R25E 

Projecti le  point 

DS 

^570 

Yes 

25 

66 

Ik 

SWi,  NWi,  SWi, 
Sec.l5,T17S,R25E 

Nonut i 1 ized  chert 
flake  &  projectile 
point 

JS 

5390 

Point 
on  ly 

25 

67 

81 

NWi,  NWi,  SWi, 
Sec.l5,T17S,R25E 

1  uti 1 ized,  1  nonuti- 
1 ized  chert  flakes 

JS 

5490 

No 

25 

68 

83 

SEi,  SEi,  SEi, 
Sec.33,T17S,R25E 

Hole- in-the-top  tin 
can 

D 

4990 

No 

-- 

69 

85 

NWi,  SWi,  SEi, 
Sec.28,T17S,R25E 

2  hole- in-the-top  tin 
cans 

JS 

5245 

No 

-- 

70 

87 

SWi,  SWi,  SEi, 
Sec. 21 ,T17S,R25E 

Nonut  i 1 i  zed  chert 
flake 

DS 

5320 

No 

26 

71 

89 

SEi,  SWi,  SEi, 
Sec. 21 ,T17S,R25E 

Possibly  ut  i 1 ized 
flake 

DS 

5240 

No 

26 

72 

91 

NEi,  NEi,  SEi, 
Sec.20,T17S,R25E 

2  nonutilized  &  2  uti- 
1  ized  chert  flakes 

JS 

5415 

No 

26 

73 

93 

SWi,  SEi,  NEi, 
Sec.3/t,T17S,R25E 

Hole- in-the-top  tin 
can 

D 

5075 

No 

-- 

74 

95 

SWi,  SEi,  NEi, 
Sec.3zt,T17S,R25E 

Nonut  i 1 ized  chert 
flake 

D 

5085 

No 

26 

75 

97 

SWi,  SWi,  SWi, 
Sec.30,T17S,R25E 

Nonut i 1 ized  chert 
flake 

DS 

5290 

No 

26 
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APPENDIX  I  I  (cont'd) 

ISOLATED  ARTIFACTS 
Stateline  Study  Tract 


IF 
No. 


Field 
No. 


Legal  Location 


Artifact  Description 


Stratum 


Elev. 


Col lected 


Ref . 

Figure 


76 
77 
78 
79 
80 
81 
82 
83 


99 

101 

103 

105 

107 

109 

30 

28 


swi,  swi,  swi, 

Sec.30,T17S,R25E 

swi,  swi,  swi, 

Sec.30,T17S,R25E 

swi,  swi,  swi, 

Sec.30,T17S,R25E 

SWi,  swi,  SWi, 
Sec.30,T17S,R25E 

SEi,  SWi,  NWi, 
Sec.U,T19S,R2^E 

SEi,  SEi,  NWi, 
Sec.lA,T19S,R2^E 

NWi,  NWi,  NWi, 
Sec.l3,Tl8S,R2^E 

SWi,  NWi,  SEi, 
Sec.9,Tl8S,R25E 


Nonut  i 1 i  zed  chert 
flake 

3  nonutilized  chert 
flakes 

2  nonut  i 1 i  zed  chert 
flakes 

2  nonut i 1 i  zed  chert 
flakes 

Nonut i 1 ized  chert 
flake 

k   hole- in-the-top 
tin  cans 

1  obsidian  &  1  chert 
nonut  i 1 ized  flakes 

1  ut  i  1  ized,  1  nonut  i- 
1 ized  chert  flakes 


JS 


JS 


JS 


JS 


DS 


DS 


DS 


DS 


5290 


5290 


5290 


5290 


^710 


^750 


5060 


4990 


No 


No 


No 


No 


No 


No 


Obsi  dian 


No 


26 


26 


26 


26 


26 


26 


26 
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APPENDIX  I  I  (cont'd) 

ISOLATED  ARTIFACTS 
Nash  Wash  Study  Tract 


IF 
No. 

Field 
No. 

Legal  Location 

Artifact  Description 

Stratum 

Elev. 

Col lected 

Ref. 
F  i  gure 

84 

44 

SE4,  SEi,  NWi, 

Sec.28,T20S,R22E 

Chert  core 

DS 

5000 

No 

27 

85 

46 

NWi,  SWi,  SEi, 
Sec.25,T20S,R22E 

Nonutilized  chert  flake 

D 

4625 

No 

27 

86 

48 

SEi,  SWi,  NEi, 
Sec.30,T20S,R23E 

Hole- in-the-top  tin  can 

DS 

4645 

No 

-- 

87 

50 

SEi,  SWi,  NEi, 
Sec.30,T20S,R23E 

Projectile  point 

DS 

4645 

Yes 

27 

88 

52 

SEi,  NEi,  SWi, 
Sec.33,T20S,R22E 

Hole- in-the-top  tin  can 

D 

4870 

No 

-- 

89 

54 

SEi,  NEi,  SWi, 
Sec.33,T20S,R22E 

Nonutilized  chert  flake 

D 

4865 

No 

27 

90 

56 

NEi,  SEi,  SWi, 
Sec.33,T20S,R22E 

Nonutilized  chert  flake 

D 

4790 

No 

27 

91 

58 

NEi,  SEi,  SWi, 
Sec.33,T20S,R22e 

2  nonut i 1 ized  chert 
flakes 

D 

4790 

No 

27 

92 

60 

NEi,  NWi,  SEi, 
Sec.5,T20S,R23E 

Hole- in-the-top  tin  can 

DS 

4920 

No 

-- 

93 

62 

NWi,  NEi,  SEi, 
Sec.5,T20S,R23E 

Nonutilized  chert  flake 

DS 

4920 

No 

27 

94 

64 

NWi,  NWi,  SEi, 
Sec.lO,T21S,R21E 

3  hole- in-the-top  tin 
cans 

D 

5050 

No 

-- 

95 

66 

NWi,  NWi,  SEi, 
Sec.lO,T21S,R21E 

Nonutilized  chert  flake 

D 

5040 

No 

-- 

96 

68 

NEi,  NWi,  NWi, 
Sec.25,T21S,R21E 

Glass  bottle  finish 

DS 

4650 

Yes 

-- 

97 

70 

SEi,  SEi,  SWi, 
Sec.24,T21S,R21E 

Hole- in-the-top  tin  can 

DS 

4670 

No 

-- 

98 

72 

NEi,  SEi,  NWi, 
Sec.24,T21S,R21E 

Project i le  point 

DS 

4770 

Yes 

27 

"  Key  to  Strata: 

DS  -  Desert  Shrubland;   D  -  Drainage;   JS  -  Juniper/sagebrush 
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APPENDIX  I  I  (cont'd) 

ISOLATED  ARTIFACTS 
Nash  Wash  Study  Tract 


IF 
No. 

Field 
No. 

Lee 

al  Location 

Artifact  Description 

Stratum 

Elev. 

Col lected 

Ref. 
F  i  gure 

99 

74 

SWi, 
Sec. 

NWi,  NWi, 
14,T20S,R21E 

2  nonutilized  chert 
flakes 

JS 

5370 

No 

-- 

100 

76 

swi, 

Sec. 

SWi,  NEi, 
14,T20S,R21E 

3  nonut  i 1 i  zed  chert 
flakes 

JS 

5285 

No 

-- 

101 

78 

NWi 
Sec. 

NWi,  NEi, 
10,T20S,R21E 

Nonutilized  chert  flake 

JS 

5650 

No 

27 

102 

80 

NWi 
Sec. 

NEi,  SEi, 
10,T20S,R21E 

Ut i 1 i  zed  chert  flake 

DS 

5510 

No 

27 

103 

82 

SWi, 
Sec. 

SWi,  NWi, 
15,T20S,R21E 

Nonutilized  quartzite 
flake 

DS 

5440 

No 

27 

104 

84 

SEi, 
Sec. 

SEzf  ,  SEi;  , 

15,T20S,R22E 

Nonutilized  chert  flake 

DS 

4835 

No 

27 

105 

111 

NWi 
Sec. 

NWi,  SEi, 
12,T21S,R21E 

Nonutilized  chert  flake 

DS 

4810 

No 

27 

106 

113 

NWi 
Sec. 

NWi,  NEi, 
13,T21S,R21E 

Nonutilized  chert  flake 

D 

4800 

No 

27 

107 

115 

NEi 
Sec. 

NWi,  NEi, 
13,T21S,R21E 

Nonutilized  chert  flake 

D 

4750 

No 

28 

108 

117 

SWi 
Sec 

SWi,  NWi, 
10,T21S,R21E 

Nonutilized  chert  flake 

DS 

5125 

No 

28 

109 

119 

SWi 
Sec 

,  SWi,  NWi, 
10,T21S,R21E 

Nonutilized  chert  flake 

DS 

5090 

No 

28 

110 

121 

SWi 
Sec 

,  SWi,  NWi, 
10,T21S,R21E 

Projectile  point  tip, 
chert 

DS 

5090 

No 

28 

111 

123 

SEi 
Sec 

,  SEi,  NWi, 
11 ,T21S,R21E 

Nonutilized  chert  flake 

DS 

4940 

No 

28 

112 

125 

NWi 
Sec 

,  NWi,  NWi, 
.23,T20S,R21E 

Nonutilized  chert  flake 

DS 

5320 

No 

28 

113 

127 

SWi 
Sec 

,  NWi,  NWi, 
.23,T20S,R21E 

Nonutilized  chert  flake 

DS 

5300 

No 

28 
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APPENDIX  I  I  (cont'd) 

ISOLATED  ARTIFACTS 
Nash  Wash  Study  Tract 


IF 

No. 


Field 
No. 


Legal  Location 


Artifact  Description 


Stratum 


Elev 


Col lected 


Ref . 
Figure 


114 

115 
116 
117 
118 

119 
120 
121 
122 
123 
124 
125 
126 
127 

128 


129 
131 
133 
135 
137 
139 
141 
143 
145 
147 
149 
151 
153 
155 

157 


NWi,  SWi,  NWi, 
Sec.23,T20S,R21E 

SWi,  NWi,  NWi, 
Sec.23,T20S,R21E 

NWi,  SWi,  NWi, 
Sec.23,T20S,R21E 

SWi,  SWi,  NWi, 
Sec.23,T20S,R21E 

SWi,  NWi,  NWi, 
Sec.22,T20S,R21E 

NWi,  NWi,  NWi, 
Sec.26,T20S,R21E 

NWi,  NWi,  NWi, 
Sec.26,T20S,R21E 

NWi,  NWi,  NWi, 
Sec. 11 ,T20S,R21E 

NWi,  NWi,  NWi, 
Sec.ll,T20S,R21E 

NEi,  NEi,  NEi, 
Sec. 11 ,T20S,R21E 

NEi,  NEi,  NEi, 
Sec.ll,T20S,R21S 

NEi,  NEi,  NEi, 
Sec. 11,T20S,R21E 

NWi,  NWi,  NEi, 
Sec. 11 ,T20S,R21E 

NWi,  NWi,  NWi, 
Sec. 11 ,T20S,R21E 


NEi,  NEi,  SWi, 
Sec.7,T20S,R22E 


3  nonut  i 1 ized  chert 
flakes 

2  nonutilized  chert 
flakes 

Nonutilized  chert  flake 


Nonutilized  chert  flake 


Utilized  chert  flake 


3  hole- in-the-top  tin 
cans,  glass  fragments 

Nonutilized  chert  flake 


4  nonuti 1 ized  chert 
flakes 

2  nonuti 1 ized  chert 
flakes 

Nonutilized  chert  flake 


Chert  projectile  point 


Chert  biface  fragment 


Chert  biface  tip 


Chert  biface  fragment 
&  heat-treated  utilized 
flake 

Nonutilized  chert  flake 


DS 


DS 


DS 


DS 


DS 


DS 


DS 


JS 


JS 


JS 


JS 


JS 


JS 


JS 


DS 


5300 
5300 
5280 
5280 
5480 
5240 
5280 
5600 
5600 
5560 
5520 
5520 
5520 
5560 

5320 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


Yes 


No 


No 


No 


No 


28 


28 


28 


28 


28 


28 
28 
28 
29 
29 
29 
29 
29 

29 
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APPENDIX  I  I  (cont'd) 

ISOLATED  ARTIFACTS 
Nash  Wash  Study  Tract 


IF 
No. 


Field 
No. 


Legal  Location 


Artifact  Description 


Stratum 


Elev 


Col lected 


Ref. 

Figure 


129 
130 


159 
161 


NE£,  NEi,  NWi, 
Sec. 11 ,T21S,R22E 

SE£,  SEi,  NE4, 
Sec.  3,T21S,R21E 


2  hole- in-the-top  tin 
cans 

Quartzite  biface  base 


DS 


4760 


5120 


No 


No 


29 
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Figure  23.   Isolated  find  numbers  1  through  21 
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Figure  2k.       Isolated  find  numbers  25  through  k\ 
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Figure  25.   Isolated  find  numbers  k2    through  67 


3U 


72        74 


75 


76 


\J 


<^o 


-I  L. 


77 


78 


J       l_ 


79 


80 


82 


83 


Figure  26.   Isolated  find  numbers  70  through  83- 

95 


84 


85 


90 


91 


93 


87 


98 


89 


101 


102 


103 


104 


105 


106 


Figure  27-   Isolated  find  numbers  Sk    through  l 06 
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Figure  23.   Isolated  find  numbers  107  through  122 
97 


Figure  29-   Isolated  find  numbers  123  through  130 


93 


Figure  30 


Isolated  find  numbers  5>  7  and  8. 
Danish  Flats  -  Windy  Mesa  Study  Tract 
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APPENDIX  I  I  I 


CATALOG  OF  COLLECTED  LITHIC  ARTIFACTS 
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ABSTRACT 


A  10  percent  stratified  random  sampling  of  the  128,000-acre  Red  Wash 
Cultural  Resources  Study  Tract  in  central  Uintah  County,  Utah,  was 
completed  in  1979  by  personnel  from  Nickens  and  Associates.   Within 
the  study  tract,  the  sample  population  consisted  of  320  kO-acre 
units,  chosen  from  strata  based  on  vegetation  and  drainage  features. 
A  total  of  26  cultural  resource  sites  was  encountered,  25  of  which 
were  prehistoric  in  age.   The  single  historic  site  recorded  was 
identified  as  the  Kennedy  Stage  Stop,  part  of  the  early  twentieth 
century  Uintah  Railway  System.   Site  data  were  analyzed  to  determine 
site  function,  cultural  affiliation,  chronological  placement,  and 
relationship  to  natural  features.   Ninety-two  percent  of  the  prehis- 
toric sites  were  found  in  areas  dominated  by  juniper  or  associated 
with  sand  dunes.   As  a  result  of  the  inventory,  three  sensitivity  to 
impacts  zones--low,  medium,  and  high--have  been  delineated.   The 
high  sensitivity  zone  includes  17-8  percent  of  the  study  tract  and 
has  a  projected  site  density  of  3  -  2^+  sites  per  square  mile.   Another 
kk.7   percent  of  the  area  has  been  designated  as  medium  sensitivity 
with  a  density  of  l.*tl  sites  per  square  mile.   Finally,  the  low  zone 
covers  37-5  percent  of  the  project  area  and  has  an  average  of  .13 
sites  per  square  mile. 


CHAPTER 


INTRODUCTION 


In  autumn  of  1979,  archaeologists  from  Nickens  and  Associates  completed 
a  field  inventory  of  a  Bureau  of  Land  Management  preselected  10  percent 
stratified  sample  of  lands  in  the  Red  Wash  Oil  and  Gas  Field,  located 
in  central  Uintah  County,  Utah  (Figs.  1  and  2).   The  cultural  resource 
survey  and  ensuing  report  partially  fulfill  BLM  Contract  Number 
YA-572-CT9-228,  which  also  called  for  a  similar  inventory  in  the  Cisco 
area  of  the  Moab  District  (see  Reed  and  Nickens  1980). 

Previous  investigations  in  the  128,000-acre  Red  Wash  tract  have  indicated 
that  large  portions  of  the  well  field  are  characterized  by  low  archaeolo- 
gical site  density.   Moreover,  many  sites  in  the  area  tend  to  be  relatively 
insignificant.   BLM  is  required  by  law  to  insure  that  Bureau  initiated 
or  authorized  actions  do  not  inadvertently  harm  or  destroy  cultural 
resources.   In  areas  of  intensive  oil  and  gas  exploration  this  require- 
ment leads  to  concern  because  of  the  number  of  well  pads,  roads,  and 
pipelines  necessary  for  the  energy  development.   However,  in  areas  such 
as  the  Red  Wash  tract  where  cultural  resource  values  are  low,  it  has  become 
increasingly  evident  that  some  zones  of  extreme  low  site  density  may  not 
need  individual  cultural  resource  clearances  prior  to  development. 

In  response  to  this  situation,  the  Red  Wash  cultural  resource  inventory 
was  primarily  designed  to  delineate  varying  zones  of  site  density  and 
sensitivity  to  impacts.   In  order  to  derive  these  zones,  intensive  inven- 
tory was  carried  out  on  320  ^tO-acre  sample  units  in  which  26  archaeolo- 
gical sites  were  recorded.   These  data  will  be  utilized  in  the  following 
chapters  to  arrive  at  sensitivity  zones  and  recommendations  for  future 
cultural  resource  clearances  on  certain  lands  within  the  study  tract. 


Sampl ing  Design 

In  order  to  evaluate  the  type  and  density  of  prehistoric  and  historic 
cultural  resources  in  the  Red  Wash  area,  the  BLM  devised  a  Class  I  I ,  or 
sample  oriented,  inventory  to  provide  for  the  intensive  archaeological 
survey  of  a  series  of  randomly  selected  sample  units.   The  sampling  plan 
chosen  was  a  "stratified  random  scheme,"  and  the  sampling  fraction  was 
set  at  10  percent,  meaning  some  12,800  acres  would  actually  be  investi- 
gated.  Individual  sample  units  were  transects,  one-eighth  mile  wide  by 
one-half  mile  long  (A0  acres)  and  were  chosen  from  quarter  sections  in 
which  cadastral  markers  denoted  sample  unit  starting  points  to  maximize 
location  control . 
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Figure  1.   Regional  map  showing  Red  Wash  Cultural  Resource  Study  Area 
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Before  selecting  sample  units,  the  study  area   was  subdivided  into  three 
environmental  strata  and  units  were  subsequently  chosen  in  proportion 
to  the  percentage  each  stratum  comprised  in  the  total  study  area.      Thus, 
a  stream  drainage  stratum  included  16.9  percent  of  the  tract  (59  units), 
the  desert  shrub  stratum  covered  65-5  percent  of  the  acreage  (205  units), 
and  the  remainder  (17-6  percent)  was  placed  in  a  juniper  stratum  from 
which  56  sample  units  were  selected.   So  that  processes  of  stratifying 
the  area   and  selecting  sample  units  used  by  the  BLM  may  be  completely 
understood,  the  derivation  of  the  sampling  design,  as  given  in  the 
scope-of-work,  is  as  follows: 

To  clearly  define  the  tract,  boundaries  were  drawn  along  section 
lines.   The  area   was  then  divided  into  quarter  sections.   Since 
these  are  one-half  mile  on  a  side  and  could  contain  a  whole 
transect  (1/8  by  1/2  mile),  they  were  used  as  a  basis  for  sample 
select  ion. 

Three  strata  were  chosen:   stream  drainage,  16.9%;  juniper,  17.6%; 
and  desert  shrub,  65-5%.   The  desert  shrub  zone  or  strata  consists 
principally  of  shadscale,  big  sage,  greasewood,  horsebrush,  rabbit- 
brush,  white  sage,  spring  hopsage,  black  sage,  and  salt  bush.   From 
these,  320  quarter  sections  were  randomly  selected  using  a  random 
number  table.   The  number  of  quarter  sections  selected  from  each 
strata  is  proportionate  to  the  percent  of  the  tract  comprising  the 
stratum.   From  each  quarter  section,  a  transect  one-eighth  mile  wide 
by  one-half  mile  long  was  selected  {k0   acre    tracts).   To  maximize 
location  control  in  the  field  portion  of  the  study,  cadastral  corners 
which  are  likely  to  be  marked  with  monuments  are    used  as  transect 
starting  points.   The  points  were  chosen  starting  in  the  northwest 
corner  (denominated  "A")  for  the  first  quarter  section,  then  rotating 
clockwise  to  each  of  the  other  corners  (denominated  "B,  C,  and  D")  in 
turn  with  succeeding  quarter  sections.   The  transects  themselves  run 
east-west  or  north-south  from  the  starting  points,  also  in  a  clockwise 
rotating  fashion. 

For  example,  quad  659,  in  desert  shrub,  was  randomly  selected  first 
and  was  assigned  point  A  at  the  northwest  corner.   The  one-eighth 
mile  wide  transect  then  runs  eastward  inside  the  north  boundary  of 
the  quad  to  the  northeast  corner.   Quad  692  was  chosen  second  and 
has  a  transect  originating  at  point  B  (the  northeast  corner)  and 
running  south  inside  the  quad  toward  the  southeast  corner.   This 
is  continued  until  the  list  of  numbers  for  a  strata  is  completed. 

The  distribution  of  sample  units  by  stratum  is  illustrated  in  Figure  3- 
As  a  result  of  other  archaeological  work  associated  with  the  Moon  Lake  Power 
Plant  Project  (Chandler  and  Nickens  1979a,  1979b),  eight  sample  units  had 
to  be  disregarded  and  new  ones  selected  since  the  preselected  units  had 
already  been  covered.   The  Moon  Lake  Project  features  falling  within  the 
Red  Wash  study  tract  include  the  Bonanza  power  plant  site  and  various  coal 
and  water  transport  corridors.   When  selection  of  a  new  sample  unit  was 
necessary,  a  unit  was  selected  from  an  adjacent  quarter  section  of  the  same 
stratum. 
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Field  Techniques 

The  study  tract  was  surveyed  from  August  1 k    through  October  27,  1979, 
a  total  of  302  person-days.   One  day  was  lost  due  to  adverse  weather 
conditions.   Dr.  Paul  Nickens,  as  Principal  Investigator,  provided 
general  direction  for  the  project;   Signa  L.  Larralde  was  field  super- 
visor, and  Thomas  Euler  was  a  crew  leader  throughout  the  duration  of 
the  project.   Steven  Hoyt  and  John  Bradley  served  as  crew  leaders 
during  part  of  the  fieldwork.   Participating  as  crew  members  were 
Deborah  Caskey,  Richard  Cincotta,  Denise  Galley,  George  Gerstle,  Jeffrey 
Jennings,  John  Kask,  Sky  Misik,  Bonnie  Neumann,  Barbara  Roth,  Barbara 
Till,  Kenneth  Walker,  and  Pauline  Wilber.   Nancy  Coulam,  BLM  Vernal 
District  Archaeologist,  and  Richard  Fike,  BLM  Utah  State  Archaeologist, 
visited  the  project  and  surveyed  with  the  crew  on  separate  occasions. 

The  crew  lived  in  a  field  camp  in  Walker  Hollow  one-half  mile  from 
the  Green  River  and  one  mile  from  the  project  area  for  the  first  three 
weeks  of  the  project.   From  September  10  through  the  end  of  the  project, 
the  crew  resided  in  a  warehouse  in  Jensen,  Utah,  eight  miles  from  the 
project  area.   The  warehouse  had  been  modified  to  serve  the  needs  of 
a  river-touring  company  and  was  well-suited  for  use  as  archaeological 
crew  headquarters. 

The  320  sample  units  were  inventoried  by  crews  ranging  in  size  from 
three  to  six  persons.   After  location  of  the  cadastral  marker,  the  crew 
walked  across  the  unit  in  adjacent  parallel  sweeps  with  crew  members 
spaced  no  more  than  15  meters  apart.   The  number  of  sweeps  required  to 
cover  the  unit  at  the  above  spacing  interval  varied  by  crew  size  from 
four  to  two.   Sweep  direction  was  maintained  by  means  of  navigation  with 
7-51  topographic  map  and  compass.   In  order  to  maximize  thorough  coverage, 
surveyor's  flagging  was  used  to  mark  the  inside  line  and  the  beginning 
and  ending  points  of  the  sweep.   Flagging  was  retrieved  on  the  return 
sweep.   Distance  was  paced  or  calculated  using  natural  features. 

On  the  occasions  that  cadastral  markers  were  not  found,  sample  units 
were  confidently  located  by  means  of  orientation  to  prominent  natural 
features  or  cultural  features  such  as  surveyed~in  drill  casings  marked 
on  topographic  maps.   Surveyor's  flagging  was  moderately  successful  as 
a  device  for  marking  the  inside  crew  member's  sweep.   Use  of  pin  flags 
was  discontinued  early  in  the  survey  because  of  height  of  vegetation  or 
crust i  ness  of  soi 1 . 

The  relief  of  perhaps  20  percent  of  the  topography  of  the  Red  Wash 
study  tract  discouraged  walking  in  parallel  sweeps  as  an  inventory 
strategy.  When  sample  unit  terrain  consisted  of  a  series  of  deep  drain- 
ages and  high  ridges  or  other  similar  formidable  topographic  barriers, 
one  of  two  strategies  was  employed.   Either  the  day's  work  was  planned 
in   advance  so  that  a  large  crew  could  cover  the  unit  in  two  sweeps, 
or  the  crew  would  divide  into  smaller  teams,  each  intensively  inspecting 


a  portion  of  the  unit  as  called  for  by  the  topography,  such  as  ridgetops, 
drainage  bottoms  or  narrow  terraces.   This  strategy,  aside  from  being 
a  practical  solution  to  the  problem  of  covering  rugged  terrain,  probably 
provided  for  more  thorough   inspection  of  the  acreage. 

When  cultural  material  was  encountered,  the  crew  leader  determined  whether 
a  site  designation  or  an  isolated  find  designation  (Appendices  1  and  2) 
was  appropriate,  or  whether  the  material  would  be  noted  in  the  field- 
book  but  not  recorded  as  a  site.   This  latter  designation  applies 
only  to  recent  oilfield  trash  or  recent  sheepherders '  camps.   Both  site 
and  isolated  find  locations  were  plotted  on  the  appropriate  topographic 
maps.   Sites  were  recorded  on  BLM  Form  UT8 1 00 1  - 1  ;  features 

and  site  boundaries  were  mapped  and  artifacts  were  analyzed  in   situ   to 
determine  site  function,  cultural  affiliation  and  chronological  placement. 
The  only  artifacts  collected  were  obsidian  for  hydration  dating  and  small 
samples  of  ceramics  for  identification.   A  catalog  of  collected  artifacts 
is  presented  in  Appendix  k.      These  artifacts  will  eventually  be  curated 
at  Dinosaur  Natural  History  Museum  in  Vernal.   Most  stone  tools  and  iso- 
lated artifacts  were  drawn,  and  care  was  taken  to  draw  and  photograph 
diagnostic  artifacts.   Environmental  data  recorded  at  each  site  included 
topographic  information,  a  list  of  vegetation  present  on  and  near  the 
site,  and  nearest  water  source.   Similar  data  recorded  for  each  sample 
unit  include  vegetation  lists  and  zones,  fauna  observed,  topographic  and 
drainage  information,  slope,  soils,  weather,  and  amount  of  human  impact. 

Fossil  locales  (Appendix  3), whether  isolated  fragments  or  fossil  scatters, 
were  marked  on  the  appropriate  topographic  map  and  described  in  the  field 
book.   Two  fossil  samples  were  collected  for  identification.   Environ- 
mental data  for  these  locales  were  also  recorded. 
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CHAPTER 


ENVIRONMENTAL  OVERVIEW 


The  Red  Wash  oil  and  gas  cultural  study  tract  encompasses  some  128,000 
acres  in  Uintah  County,  northeastern  Utah.   The  tract  itself  lies  near 
the  center  of  the  Bonanza  Planning  Unit  of  the  Bureau  of  Land  Management's 
Vernal  District.   Primary  access  to  the  study  area  is  gained  by  using  Utah 
State  Routes  264  or  kS ,    both  of  which  depart  southward  from  U.S.  Highway  kO 
between  the  towns  of  Dinosaur,  Colorado  and  Jensen,  Utah.   Numerous  gravel 
and  unimproved  roads  allow  secondary  access  throughout  the  Red  Wash  tract. 


Geomorphology 

Generally  speaking,  the  Red  Wash  study  tract  is  found  in  the  eastern  por- 
tion of  the  Uintah  Basin,  a  subdivision  of  the  large  physiographic  region 
known  as  the  Colorado  Plateau  Province  (Stokes  1977).   The  Uintah  Basin 
is  distinctly  bowl-shaped,  bounded  on  the  west  by  the  eastern  slopes  of 
the  Wasatch  Mountains  and  on  the  north  by  the  south  flank  of  the  Uintah 
Mountains.   The  southern  margin  of  the  basin  is  marked  by  steadily  rising 
slopes  to  the  rim  of  the  Tavaputs  Plateau,  part  of  the  Book  Cliffs-Roan 
Plateau  physiographic  unit.   To  the  east,  the  Uintah  Basin  extended  into 
northwestern  Colorado. 

Clarke(l957)  has  further  divided  the  Uintah  Basin  into  a  series  of  six 
topographic  districts.   In  this  scheme,  the  Red  Wash  study  area  falls 
within  the  Central  Badlands  District,  an  area  of  broad  erosional  benches, 
with  extensive  badlands  rims  along  the  drainages  which  continue  to  dissect 
the  benches.   In  the  project  area,  these  erosional  surfaces  include  Deadman 
Bench  and  Glen  Bench  which  are  being  dissected  by  several  major  intermittent 
tributary  systems  of  the  Green  and  White  Rivers,  which  are  located  west  and 
south  of  the  Red  Wash  tract,  respectively.   These  tributaries  include 
Coyote  Wash,  Kennedy  Wash,  Red  Wash,  Baser  Wash  and  Walker  Hollow.   These 
topographic  features  served  as  the  basis  for  one  stratum,  the  stream  drainage, 
upon  which  the  cultural  resources  survey  was  based.   One  of  these  drainages, 
Kennedy  Wash,  is  shown  in  Figure  h   which  indicates  the  extent  to  which  the 
stream  erosion  occurs.   Figure  5  reveals  the  character  of  the  badlands 
zones  found  around  the  margins  of  the  drainages. 

The  erosional  landscape  of  the  study  area  contains  two  features  which  seem 
to  have  been  important  to  prehistoric  aboriginal  occupants  of  the  Uintah 
Basin.   The  benches  themselves,  apparently  the  result  of  erosional  processes, 
have  caps  of  sand  and  silt.   These  unconsolidated  materials,  combined  with 
the  effects  of  the  prevailing  winds,  form  low  sand  dune  areas  in  selected 
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Figure  h.      View  of  Kennedy  Wash  indicating  the 
character  of  the  drainage  stratum  in  the  project 
area. 
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Figure  5-   Badlands  zones  are  prevalent  around  the 
margin  of  the  drainages.   This  photo  is  of  the  Devil's 
Playground  area  in  Kennedy  Wash. 
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locales  throughout  this  region  (Fig.  6).   Many  of  these  dune  areas 
are  now  relatively  stationary,  or  stabilized.   The  frequent  occur- 
rence of  prehistoric  campsites  dating  back  several  millenia  in  many 
of  these  dune  areas  argues  for  contemporaneous  age  of  the  consoli- 
dated sand.   Another  feature  resulting  from  stream  and  wind  erosion 
of  the  benches  and  badlands  areas  is  discontinuous  localities  of 
heavily  desert-varnished  cobbles,  many  of  which  include  cryptocrystal 
line  materials  suitable  for  raw  materials  for  prehistoric  tool  manu- 
facture. 


Soi  1  s 

Soils  in  the  project  area  vicinity  are  generally  classified  as  warm, 
usually  dry,  dominantly  deep  soils  without  distinct  horizons  (primarily 
torriothents  and  torri f 1 uvents)  (Upper  Colorado  Region  Comprehensive 
Framework  Study  1970-   The  major  component  of  this  type  of  soil  unit 
consists  of  limy  soils  that  have  an  effective  depth  of  20  to  60  inches. 
Textural  profiles  are  loamy  or  clayey,  well-drained  and  moderately 
permeable.   Although  the  rainfall  in  the  Red  Wash  area  is  too  low  for 
dry  farming,  much  of  the  soil  in  the  vicinity  is  considered  arable  as 
it  meets  the  minimum  requirements  for  irrigated  lands  (Wilson  et  al. 
1968). 

CI imate 

The  climate  in  the  Uintah  Basin  is  characterized  as  semiarid  with  pre- 
cipitation in  the  Red  Wash  area  ranging  from  10  inches  in  the  eastern 
portion  to  eight  inches  in  the  west.   The  nearest  weather  stations  are 
found  at  Jensen  and  Vernal  (Brown  I960),  where  the  average  annual  preci- 
pitation figures  are  7-88  and  8.22  inches  respectively.   The  average 
annual  temperature  at  Vernal  is  kk.3>    F  with  kS.k   F  being  the  norm  at 
Jensen.   The  growing  season  encompasses  124  days  at  Jensen  and  118  days 
at  Vernal.   By  overall  comparison,  the  elevations  at  Vernal  (5280  feet) 
and  Jensen  (^779  feet)  are  somewhat  lower  than  Red  Wash  with  an  eleva- 
tion of  5680  feet. 

Vegetation 

The  entire  project  area  lies  within  a  vegetational  community  commonly 
designated  as  the  Shadscale  Zone,  referring  to  the  dominant  species 
Atriplex  oonfevtolia.       In  the  Red  Wash  tract,  shadscale  is  found  in 
the  lower  parts  of  the  drainages  with  some  greasewood  (Saroobatus 
vermioulatus )    found  along  the  streams.   On  the  upland  areas,  sagebrush 
(Artemisia  tridentata)    and  grasses  predominate  with  scattered  juniper 
(Juniperus  osteosperma)    at  some  locations. 
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Figure  6.   This  scene  shows  a  typical  sand  dune  locale 
in  the  Red  Wash  study  tract. 
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Two  vegetational  zones,  along  with  the  previously  noted  stream  drain- 
ages, formed  the  stratification  basis  for  the  Red  Wash  cultural 
resources  survey.   The  sampling  plan,  selected  by  the  Bureau  of  Land 
Management,  designated  a  desert  shrub  stratum  (Fig.  7),  corresponding 
generally  to  a  shadscale-domi nated  zone,  and  a  juniper  stratum  (Fig.  8). 
The  desert  shrub  stratum  encompasses  65-5  percent  of  the  project  area, 
the  juniper  stratum  totals  17-6  percent,  with  the  remainder  defined  as 
stream  drainage.   The  distribution  of  these  strata  is  depicted  in 
Figure  3- 

Fauna 

Detailed  faunal  studies  for  the  project  area  have  not  been  undertaken. 
There  are,  however,  numerous  species  found  there,  many  of  which  could 
have  been  of  importance  in  the  subsistence  patterns  of  past  aboriginal 
groups.   Species  described  below  were  observed  by  the  archaeological 
survey  crews. 

Distribution  of  deer  (Odoooiteus  hemonius)    seems  to  be  limited  to  juniper 
areas  and  areas  adjacent  to  the  Green  River.   Herds  of  antelope  (Antilo- 
capra  amerioana)    range  over  the  remainder  of  the  study  tract,  and  feral 
horses  (Equus  equus)   were  observed  in  the  south  end.   Earliest  explorers 
of  the  area  reported  bison  (Bison  bison)    (Bolton  1950). 

Small  mammals  and  rodents  are  abundant,  especially  prairie  dogs  (Cynomys 
leucurus) ,  jackrabbits  (Lepus  townsendii) ,    and  ground  squirrels  ( spermophilus 
sp.),  with  cottontails  (Sylvilagus   sp.)  inhabiting  juniper  areas.   The 
crew  shared  the  field  camp  with  kangaroo  rats  and  several  varieties  of  mice. 
Lizards  and  horned  toads  are  ubiquitous,  along  with  mourning  doves  (Mendai- 
dura  macrooura  marginella)    and  smaller  birds.   Frequently  observed  predators 
include  coyotes  (eanis   latrans) ,  golden  eagles  (Aquila  ohrysaetas) ,  and  a 
variety  of  hawks,  owls,  and  scavengers. 

The  presence  of  the  Green  River  west  of  the  study  tract  greatly  expands 
available  faunal  resources.   Large  flocks  of  waterfowl,  including  cranes, 
Canadian  geese  (Bvanta     sp.j,  and  ducks  inhabit  marshes  along  the  river 
for  at  least  part  of  the  year.   The  river  supports  several  varieties  of 
fish  and  frogs  as  well. 

Paleoenvi ronmental  Conditions 

When  reviewing  environmental  conditions  in  the  context  of  archaeological 
studies,  it  is  always  desirable  to  include  the  environmental  context  from 
a  diachronic  perspective.   Unfortunately,  paleoenvi ronmental  studies  are 
not  available  for  the  Uintah  Basin.   Based  on  their  recent  analyses  of 
geology  and  pollen  data  from  the  west  slope  of  the  central  Wasatch  Mountains, 
Madsen  and  Currey  (1979)  have  documented  a  sequence  of  paleoenvi ronmental 
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Figure  7-   Desert  shrub  stratum. 


Figure  8.  The  juniper  stratum,  characterized  by 
a  sparse  scattering  of  Utah  juniper  in  the  uplands. 
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changes  for  the  past  12,000  years.   Briefly,  they  posit  a  period  of 
cooler  temperatures  and  drier  conditions  following  deglaciation  at 
the  end  of  Pleistocene  time.   Around  8000  years  ago  and  lasting  to 
about  5000  B.P.,  warmer  than  average  temperatures  were  the  rule, 
after  which  alternating  episodes  of  cooler  and  warmer  temperatures  have 
continued  in  that  area  until  about  2000  years  ago.   Significantly, 
these  researchers  observed  that  their  sequence  is  in  general  agreement 
with  other  studies  from  the  Rocky  Mountains,  thereby  indicating  some 
degree  of  overall  correspondence  over  a  large  region  which  includes  the 
Uintah  Basin.   The  fact  remains,  nonetheless,  that  it  is  impossible 
to  state  with  certainty  the  effect(s)  of  such  changes  in  the  Red  Wash 
tract.   Whatever  the  changes  in  the  coniferous  zones,  it  is  unlikely 
that  substantial  alterations  were  evident  in  the  biotic  communities 
in  the  project  area,  especially  with  respect  to  floral  and  faunal 
species  present. 


17 


CHAPTER  I  I  I 


SITE  DESCRIPTIONS 


A  total  of  26  sites  and  *t8  isolated  artifacts  was  recorded  during  the 
survey;  eight  additional,  previously  recorded  sites  and  17  previously 
recorded  isolated  artifacts  were  located  in  the  project  area  but  not 
within  sample  unit  boundaries.   Of  the  26  Red  Wash  project  sites,  one 
is  an  historic  stage  stop  and  the  remainder  are   prehistoric.   Fourteen 
campsites,  nine  lithic  scatters,  one  sherd  and  lithic  scatter,  and  one 
quarry  site  are  represented.   Of  the  eight  previously  recorded  sites, 
six  are  lithic  scatters  and  two  are  campsites.   Red  Wash  sites  and 
previously  recorded  sites  are  described  separately  below.   Red  Wash 
survey  and  previously  recorded  sites  in  the  study  tract  are  shown  in 
Figures  9  and  10. 

For  the  purposes  of  this  survey,  a  site  was  defined  as  a  discernible 
concentration  of  cultural  materials  or  features  located  within  a  defined 
and  limited  area  (cf.  Hauck  et  al.  1979:5) •   "Sites"  were  distinguished  from 
"isolated  finds"  on  the  basis  of  density  and  localization  of  cultural 
materials.   This  somewhat  subjective  field  judgment  was  made  by  the 
crew  leader.   In  all  cases,  isolated  finds  consisted  of  fewer  than  six 
objects.   Sites  were  also  required  to  be  at  least  50  years  old,  although 
historic  structures  less  than  50  years  old  would  have  been  recorded  as 
sites  had  any  been  encountered.   Isolated  historic  artifacts  of  recent 
age  were  not  recorded. 

Sites  were  segregated  into  several  functional  types  on  the  basis  of 
artifact  assemblage  (Chandler  and  N i ckens 1979b :kS-kS) .  The  function 
of  the  historic  site  was  determined  through  local  records  to  be  a 
stage  stop;  this  site  is  also  a  habitation.   A  1 1 thi  c  scatter  is  a 
site  with  no  features,  defined  only  by  chipped  stone  artifacts.   These 
sites  are  considered  to  be  limited  activity  areas,  most  likely  tool 
manufacture,  core  reduction,  or  butchering  areas.   The  one  sherd  and 
lithic  scatter  recorded  on  this  survey  differs  only  by  presence  of  two 
sherds  from  the  same  vessel.   A  prehistoric  campsite  is  a  short-term 
occupation  with  evidence  of  hearths,  ground  stone,  or  both.   This  type 
of  site  implies  brief  residence,  with  ongoing  seed  grinding  and  cooking 
activities.   Ceramics  are  occasionally  found  at  campsites.   Sites  identi- 
fied here  as  lithic  scatters  may  possess  buried  components  which  would 
change  their  classification  to  campsites.   A  quarry  si  te  is  a  lithic 
scatter  at  which  lithic  source  materials  are  present,  in  this  case,  a 
chert  cobble  field.   All  sites  were  open,  unsheltered  sites,  although 
one  site  was  associated  with  a  sandstone  outcropping.   Very  few  out- 
croppings  were  located  in  the  project  area;  even  fewer  would  have  been 
suitable  rock  shelters. 
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Distribution  and  site  type  for  previously  recorded 
archaeological  sites  in  the  proposed  Bonanza  Power 
Plant  Site.   The  plant  site  was  completely  inventoried 
in  1979  (Chandler  and  Nickens  1979b). 
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Diagnostic  artifacts  were  rare.   Consequently,  cultural  and  temporal 
affiliation  remains  unknown  for  most  sites.   Fortunately,  the  number 
of  sites  on  which  sherds  were  found  is  relatively  high  for  the  area. 
In  addition,  the  few  projectile  points  aid  in  determining  site  age 
and  culture. 

Additional  information  about  each  site  and  isolated  find  is  presented 
in  Appendices  1,  2  and  5-   National  Register  considerations  are  included 
in  Chapter  V.   Fossil  locale  information  is  summarized  in  Appendix  3 
and  will  not  be  discussed  below. 


Previously  Recorded  Sites 

Of  the  eight  previously  recorded  sites,  the  first  five  described  below 
were  recorded  in  the  summer  1979  during  a  survey  of  coal  transport 
corridors  for  the  proposed  Bonanza  power  plant  site  (Chandler  and 
Nickens  1979a).   These  sites  are    located  in  the  southeast  corner  of  the 
Red  Wash  study  tract.   The  last  three  previously  recorded  sites  were 
found  in  summer  1979  during  a  survey  of  water  transport  corridors  from 
the  Green  River  south  through  the  study  tract  to  the  Bonanza  Power  Plant 
Site  (Chandler  and  Nickens  1979b).   These  sites  are  located  near  the 
Red  Wash-to-Bonanza  road  which  traverses  the  study  tract  from  northwest 
to  southeast.   In  addition  to  the  sites  which  lie  in  the  Red  Wash  study 
tract,  37  were  recorded  in  the  Bonanza  Power  Plant  Site  and  three  were 
recorded  in  water  corridors  outside  study  tract  boundaries.   These 
resources  will  be  summarized  in  Chapter  IV.   Brief  descriptions  of  sites 
within  the  study  tract  boundaries  follow. 

42UN750  is  a  small  lithic  scatter  located  in  a  depression  in  a  stabilized 
sand  dune.   Artifacts  consist  of  a  gray  quartzite  core  and  seven  flakes 
of  the  same  material.   No  features  were  observed  in  the  10  meter  by  l^t 
meter  site  area. 

A2UN753  is  a  large  lithic  scatter  with  three  dense  concentrations  of 
flakes.   The  site  is  located  on  a  stabilized  sand  dune  and  extends  over 
an  87  meter  by  60  meter  area.   No  features  were  observed.   Associated 
artifacts  include  numerous  flakes,  a  hammerstone,  and  a  biface  tip. 
Chert  is  the  predominant  lithic  material.   It  was  felt  that  the  site 
may  have  buried  components. 

*<2UN760  is  a  lithic  scatter  found  in  an  east-facing  rincon,  in  an  area 
of  sparse  vegetation  consisting  of  small  sagebrush  and  greasewood. 
Natural  chert  cobbles  at  the  site  were  undoubtedly  the  source  material 
for  the  chert  cores  and  cortex  flakes  comprising  the  artifact  assemblage. 
No  features  were  observed.   The  site  is  located  on  State  land. 


21 


42UN768  is  a  lithic  scatter  found  near  the  west  rim  of  a  mesa. 
Vegetation  consists  of  desert  shrubs.   A  sand  dune  is  present  at  the 
site  and  may  overlie  additional  cultural  materials.   Two  small  lithic 
concentrations  were  observed,  with  the  remainder  of  artifacts  scattered 
sparsely  over  a  56  meter  by  36  meter  area.      Two  chert  cores  and  15  flakes 
make  up  the  artifact  inventory.   No  features  are   evident. 

^2UN77^  is  a  campsite  on  a  stabilized  dune  located  on  the  west  bank  of 
a  large  intermittent  stream.   Vegetation  consists  of  desert  shrubs. 
Chipped  stone  at  the  site  includes  A8  nonutilized  flakes,  one  retouched 
chert  flake,  a  hammerstone  and  a  quartzite  core.   Two  grinding  slabs 
and  a  mano  were  also  present.   No  cultural  features  are  evident  in  the 
56  meter  by  30  meter  area  of  the  site. 

42UN776  is  a  campsite  located  on  a  flat  ridgetop  in  the  Red  Wash  Oil 
and  Gas  Field.   Vegetation  consists  of  juniper,  desert  shrubs,  snakeweed, 
and  grasses.   The  site  is  a  circular  alignment  of  stones  5-5  meters  in 
diameter  with  a  central  hearth.   This  feature  is  thought  to  be  a  Ute  tipi 
ring  of  unknown  age.   Artifacts  include  one  chalcedony  flake,  a  biface 
fragment  and  a  worked  Tusayan  corrugated  jar  rim  sherd.   Historic  trash 
and  axe-cut  branches  were  found  near  the  hearth;  charcoal  is  scattered 
downslope  to  the  west.   The  site  has  no  apparent  depth. 

42UN777  is  a  lithic  scatter  located  on  a  southwest-facing  juniper-covered 
ridgetop  overlooking  Kennedy  Wash.   A  sparse  but  extensive  scatter  of 
flakes  covers  an  area  kS   meters  by  h]    meters.   Forty-one  flakes,  most  of 
which  are    chert  interior  flakes,  are   associated  with  the  site.   One  concen- 
tration of  21  flakes  is  located  near  the  center.   Sheet  and  wind  erosion 
have  disturbed  the  site.   No  depth  is  apparent  and  no  cultural  features 
are  evident. 

*+2UN779  is  a  lithic  scatter  overlain  by  historic  Euro-American  trash. 
The  site  is  located  on  a  ridgetop  with  vegetation  consisting  of  desert 
shrubs  and  grasses.   A  sparse  scatter  of  flakes  covers  a  30  meter  by 
60  meter  area   on  the  ridge  slope.   Prehistoric  artifacts  include  12 
flakes,  one  chert  core  and  five  utilized  chert  flakes.   No  tools  or 
cultural  features  are  evident.   East  of  the  lithic  scatter  on  the  flat 
ridgetop  is  a  probable  early  twentieth  century  sheepherder ' s  camp,  as 
indicated  by  three  soldered  food  cans  and  purple  glass  covering  a  23  meter 
by  21  meter  area.   The  entire  ridgetop  has  endured  heavy  impact  from  oil 
and  gas  well  drilling  activities;  recent  drilling  trash  litters  the  site. 

Previously  Recorded  Isolated  Finds 

Of  the  17  isolated  finds  located  in  the  Red  Wash  study  tract  and  recorded 
during  the  water  transport  corridor  survey  (Chandler  and  Nickens  1979b), 
nine  are  prehistoric  and  eight  are  historic.   None  of  the  prehistoric 
artifacts  are   diagnostic.   With  the  exception  of  one  one-hand  mano,  one 
bipointed  biface,  and  a  midsection  of  a  long  serrated  projectile  point, 
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all  are  cryptocrystal 1 ine  flakes.   The  unexpectedly  high  number  of 
historic  isolated  finds  may  be  related  to  the  fact  that  the  water 
corridor  route  parallels  State  Highway  26k   and  the  Red  Wash-Bonanza 
road,  a  route  which  follows  the  old  stage  route  through  the  area. 
Historic  trash  includes  camp  plates;  an  axle  grease  can;  blue,  green, 
and  purple  glass  bottles;  and  soldered  food  cans.   The  purple  glass 
bottle,  which  has  a  bead  finish,  may  have  held  patent  medicine  near 
the  turn  of  the  century  (Chandler  and  Nickens  1 979b : 7^ ) •   Trash  related 
to  recent  oil  and  gas  drilling  activities  is  also  more  dense  along 
this  route. 


Red  Wash  Study  Tract  Sites 

42UN795  is  a  campsite  located  on  a  southwest  trending,  juniper-covered 
ridgetop.   Sage  and  ephedra  are  present.   The  site  faces  east  and 
covers  a  97  meter  by  21  meter  area;  artifactual  remains  are  eroding 
downslope  to  the  east.   Three  hearths  are  present--one  circular  hearth 
with  ash,  one  partially  eroded  hearth  with  ash,  and  one  completely 
eroded  possible  hearth.   Approximately  50  chert  and  quartzite  flakes 
are  dispersed  along  the  ridgetop;  one  obsidian  flake  was  observed. 
Chipped  stone  tools  include  a  black  chert  scraper,  a  chert  projectile 
point  midsection  and  a  white  chert  unifacially  retouched  flake.   One 
red  quartzite  mano  was  found  at  the  site.   No  diagnostic  artifacts  were 
evident.   Heavy  sheet  erosion  and  bulldozing  activity  have  disturbed 
the  integrity  of  the  site.   Site  elevation  is  5380  feet. 

42UN796  is  a  small  lithic  scatter  located  on  a  bench  above  several 
drainages,  in  desert  shrubland.   Sage,  grasses,  rabbitbrush  and  hopsage 
grow  at  the  site.   A  seep  is  located  in  a  sandstone  overhang  200  meters 
to  the  east.   Thirty-three  flakes  are  dispersed  over  a  16  meter  by  15 
meter  area  with  a  small  flake  concentration  at  the  center  of  the  site. 
Chert  interior  flakes  occur  most  frequently.   Lithic  materials  include 
"pumpkin"  chert,  gray  quartzite  and  siltstone.   No  features  or  diagnostic 
artifacts  are  present.   Site  elevation  is  5000  feet. 

42UN797  is  a  small  campsite  located  on  the  west  slope  of  a  south-flowing 
tributary  to  Red  Wash,  below  a  sandstone  outcropping  that  may  once  have 
formed  a  rock  shelter.   Juniper  grows  in  the  drainage,  along  with  rabbit- 
brush,  sage,  shadscale,  Russian  thistle,  and  grasses.   Artifacts  are 
dispersed  over  a  12  meter  by  10  meter  area,  and  consist  of  two  quartzite 
flakes,  two  chert  flakes  and  a  mano  and  metate.   Site  elevation  is  5^20  feet 

^2UN798  is  a  small  campsite  located  in  a  shallow  bowl  on  a  low,  flat 
juniper-covered  ridgetop.   Sage,  four-wing  saltbush  and  grasses  also  grow 
on  the  site.   The  site  is  100  meters  northwest  of  an  unnamed  tributary 
to  Antelope  Draw.   A  hearth  formed  of  oxidized  sandstone  cobbles  is 
situated  at  the  site's  highest  point;  charcoal  was  evident  on  the  interior. 
Ten  meters  to  the  southwest  is  a  2.5  meter  diameter  concentration  of  lithic 
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flakes  and  tools  and  two  incised  sherds.   Artifacts  include  six  non- 
utilized  flakes,  one  brown  chert  utilized  flake,  two  white  chert  scrapers, 
one  "tiger"  chert  scraper,  and  one  white  quartzite  projectile  point  mid- 
section.  The  sherds  are  Fremont  but  lack  the  calcite  temper  character- 
istic of  Uintah  Gray,   the  local  Fremont  pottery  type.   They  appear  to 
fall  into  the  range  of  Emery  Gray,  the  dominant  type  in  the  San  Rafael 
Fremont  area    to  the  south  (Madsen  1977:31-32),  thus  dating  the  site 
between  ca.  A.D.  700-1200.   Elevation  of  the  site  is  5520  feet. 

42UN799  is  an  historic  stage  stop  situated  atop  and  on  the  southeast  slope 
of  a  low,  southwest-trending  ridge  10  meters  northeast  of  the  Bonanza-Red 
Wash  road,  near  the  Kennedy  Wash  floodplain.   The  ridge  is  formed  of  an 
outcropping  of  white  sandstone  which  may  have  provided  building  block 
material  for  structures  at  the  site.   A  floodplain  grasslands  community 
surrounds  the  site;  greasewood,  rabbitbrush,  Russian  thistle,  sage,  sun- 
flowers, and  other  composites  are    present.   Structural  areas  are  marked 
by  heavy  Russian  thistle  growth  and  are   easily  identified. 

No  structural  features  are  intact,  but  a  cluster  of  several  buildings 
and  pens  must  have  once  stood  at  the  site.   Two  small  corrals  or  pens 
are  located  to  the  northwest.   Trash  of  a  more  recent  nature  is  also 
found  in  this  area,  suggesting  later  use  of  the  site  as  a  sheepherder ' s 
camp.   A  circular  structure,  5  meters  in  di  ameter—constructed  of  closely- 
placed  upright  juniper  posts--is  found  near  the  center  of  the  site. 
This  structure  may  have  been  a  storage  shed.   Two  clusters  of  masonry 
room  foundations  abut  the  sandstone  outcropping.   Two  large  stone  founda- 
tions are  located  at  the  flat  southeast  base  of  the  ridge.   The  largest 
foundation  is  divided  into  two  large  rooms.   These  foundations  are 
separated  by  a  probable  outhouse  depression.   A  large  well  or  cistern 
excavated  to  a  depth  of  approximately  four  meters  is  the  westernmost 
feature.   Dense,  varied  trash  covers  the  ridgetop  and  the  area  south  of 
the  structures;   artifacts  include  crockery,  porcelain,  colored  and  cut 
glass,  soldered  cans,  wire,  and  leather  fragments.   The  amount  of  trash 
suggests  long-term  occupation. 

The  site  has  been  documented  as  the  Kennedy  Station  of  the  toll  road 
between  Vernal  and  Dragon,  Utah  (Bender  1971)-   The  station  was  in  use 
between  1905  and  the  early  1920s.   An  account  of  its  place  in  local 
history  is  included  in  Chapter  IV.   Although  pothunting  activity  is 
evident  and  the  structures  are    in  poor  condition,  subsurface  materials 
are  undoubtedly  present  at  the  site.   This  is  the  sole  historic  site 
recorded  during  the  Red  Wash  Project.   Its  elevation  is  5160  feet. 

A2UN800  is  a  campsite  located  at  the  west  edge  of  a  large  east-west 
trending  stabilized  dune.   Artifactual  materials  are  concentrated  in  a 
blowout  area  which  borders  a  drill  pad.   Dune  vegetation  includes  rabbit- 
brush,  Indian  ricegrass,  greasewood,  four-wing  saltbush,  Russian  thistle, 
and  prickly  pear.   No  features  were  observed  in  the  28  meter  by  19  meter 
area.   A  small  concentration  of  flakes  and  two  manos  were  found  near  the 
center  of  the  site.   A  total  of  10  flakes  constitutes  the  artifact  inven- 
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tory,  along  with  an  Elko  corner-notched  chert  projectile  point,  a  small 
chert  core,  and  a  quartzite  core  chopper.   The  projectile  point  indicates 
an  Archaic,  Fremont  or  Shoshonean  cultural  affiliation;  the  Elko  corner- 
notched  series  is  not  temporally  diagnostic  (Holmer  1978:62).    Recent 
drill  pad  trash  is  i ntermi xed  wi th  artifacts  at  the  south  edge  of  the  site. 
It  is  likely  that  the  dune  has  buried  other  site  components.   Site  eleva- 
tion is  5160  feet. 

42UN801  is  a  small  campsite  located  at  the  west  edge  of  a  bench  above 
a  small  north-flowing  drainage.   The  site  is  in  a  stand  of  junipers  with 
an  open  sage  clearing  nearby.   Artifacts  were  found  in  an  18  meter  by 
18  meter  area;  no  features  were  evident.   Thirteen  flakes,  one  mano  and 
one  chert  biface  were  found  at  the  site.   The  predominant  lithic  material 
is  chert.   Site  elevation  is  5640  feet. 

42UN802  is  an  extensive  campsite  located  atop  and  at  the  west  edge  of  a 
large,  low  stabilized  dune  in  a  broad  tributary  drainage  to  Coyote  Wash. 
The  dune  is  thickly  vegetated  with  rabbitbrush,  composites,  abundant 
Indian  ricegrass,  four-wing  saltbush,  composites  and  other  shrubs  and 
grasses.   Although  surrounding  areas  are  barren,  cottonwood  and  tamarisk 
grow  in  the  nearby  wash.   One  artifact  concentration  lies  in  a  blowout 
area  on  the  dune;  the  remainder  of  artifacts  are  densely  concentrated  at 
the  dune's  southwest  edge,  suggesting  wind  and  sheet  wash  erosion.   No 
features  or  diagnostic  artifacts  were  observed  in  the  98  meter  by  84  meter 
area  of  the  site.   Chipped  stone  artifacts  include  97  flakes,  one  retouched 
chert  flake,  one  chert  biface,  one  chert  core  and  one  chert  projectile 
point  midsection.   A  slab  metate  with  a  central  circular  grinding  depres- 
sion and  an  ovoid  mano  with  two  grinding  surfaces  were  present.   Site 
elevation  is  4820  feet. 

42UN803  is  a  quarry  site  located  on  a  low  bench  covered  with  broken  chert 
and  quartzite  cobbles.   The  six  flakes  comprising  the  28  meter  by  22  meter 
site  were  undoubtedly  manufactured  from  this  lithic  source.   Vegetation 
is  sparse  and  consists  of  grasses,  desert  buckwheat,  snakeweed,  grease- 
wood,  and  other  shrubs.   No  features  were  evident,  but  fossil  shell  was 
observed  at  the  site.   Elevation  is  5000  feet. 

42UN804  is  a  campsite  located  on  the  west  side  of  a  large  east-west  trend- 
ing stabilized  dune.   Dune  vegetation  included  rabbitbrush,  snakeweed, 
greasewood  and  Indian  ricegrass.   Two  flake  concentrations  were  found  at 
the  south  perimeter  of  the  site,  along  with  a  possible  hearth  composed 
of  burned  and  broken  rock.   Chert  and  quartzite  cobbles  are    scattered 
along  the  south  edge  of  the  site.   Fifty  flakes,  one  mano,  one  chert 
scraper,  and  fossil  shell  fragments  were  present.   The  site  covers  a 
56  meter  by  45  meter  area.   Additional  cultural  materials  may  be  buried 
beneath  the  dune.   Elevation  is  4980  feet. 
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A2UN805  is  a  small  lithic  scatter  located  on  a  small  hillock  north  of 
a  low  ridge.   Vegetation  included  composites,  desert  parsley,  snakeweed, 
tumbling  mustard  and  greasewood.   Of  the  seven  flakes  at  the  site,  six 
seem  to  be  the  result  of  reduction  of  one  light-brown  quartzite  core. 
The  seventh  is  a  red  interior  chert  flake  showing  evidence  of  heat 
treatment.   No  features  were  observed  at  this  6  meter  by  k   meter  site. 
Elevation  is  5500  feet. 

42UN806  is  a  small  campsite  situated  on  a  low  juniper-covered  ridge 
above  wash  floodplains  cut  by  deep  arroyos,  tributaries  to  Powder  Springs 
Wash.   An  area  of  charcoal -stai ned  soil  indicates  a  hearth  on  the  ridge- 
top.   Ceramics  and  lithics  are   scattered  on  the  ridgetop  and  are  eroding 
down  the  north  slope.   Twenty-eight  Uintah  Gray  sherds,  37  chert  flakes, 
one  chert  utilized  flake,  two  chert  scrapers,  two  hammerstones ,  two  manos 
and  one  small   side-notched  chert  projectile  point  are  present.   The 
ceramics  and  the  projectile  point,  which  falls  into  the  "Desert  Side- 
notched"  range  (Heizer  and  Hester  1978:11,  *tl)  indicate  a  late  Fremont 
occupation  (ca.  A.D.  1000-1200). 

42UN807  is  a  small  campsite  located  on  a  north-trending  juniper-covered 
ridgetop.   Vegetation  includes  winterfat,  snakeweed,  sage,  Indian  rice- 
grass,  four-wing  saltbush  and  Russian  thistle.   An  area  of  darkened  soil 
indicates  a  hearth  on  the  ridgetop;  a  fragment  of  burned  bird  bone  was 
found  nearby.   Artifacts  are  eroding  down  both  east  and  west  slopes  of 
the  ridge.   One  small  lithic  concentration  was  found  10  meters  east  of 
the  ridgetop.   Of  the  4l-flake  total,  most  were  interior  chert  flakes, 
many  of  which  appear  to  have  been  heat  treated.   Two  chert  biface  frag- 
ments, five  Uintah  Gray  potsherds,  one  mortar  (?)  fragment,  and  two 
quartzite  choppers  with  haft  notches  were  also  found.   Ceramics  indi- 
cate that  the  site  is  Fremont,  occupied  between  A.D.  700  and  1200.   The 
site  covers  a  15  meter  by  22  meter  area  and  its  elevation  is  5520  feet. 

42UN808  is  a  small  campsite  located  on  the  north  side  of  a  low  stabilized 
sand  dune  in  Coyote  Basin.   Dune  vegetation  consists  of  snakeweed,  rabbit- 
brush,  sage  and  grasses.   Twenty-four  flakes,  two  chert  biface  fragments 
and  two  red  quartzite  sandstone  manos  were  observed.   No  features  were 
evident  at  this  30  meter  by  2k   meter  site.   Elevation  is  53^0  feet. 

A2UN809  is  a  small  lithic  scatter  located  on  a  high  bench  of  juniper  and 
sage.   Snakeweed  and  grasses  grow  at  the  16  meter  by  25  meter  site.   A 
total  of  52  flakes,  nearly  all  light-gray  chert,  was  observed;  but  no 
diagnostic  artifacts  or  features  were  evident.   Elevation  of  the  site 
is  5800  feet. 

42UN81 0  is  a  small  lithic  scatter  located  at  the  edge  of  a  bench  which 
drops  into  a  valley.   Vegetation  at  this  site  consists  of  sage,  grasses, 
and  winterfat  with  juniper  growing  nearby.   Ten  dark-brown  chert  flakes 
are  present.   No  features  or  diagnostic  artifacts  are  evident  at  this 
2  meter  by  7  meter  site.   Elevation  is  58OO  feet. 


26 


42UN81 1  is  a  small  lithic  scatter  located  on  a  broad  sage  bench. 
Vegetation  includes  sage,  grasses,  and  winterfat.   Sixteen  chert  flakes 
are  dispersed  over  a  20  meter  by  5  meter  area.   One  small  chert  drill 
base  is  present.   No  features  or  diagnostic  artifacts  are  evident. 
Elevation  is  5840  feet. 

42UN81 2  is  a  small  lithic  scatter  located  in  broken  terrain  where  sage 
flats  drop  into  a  valley.   Vegetation  includes  juniper,  ephedra  and 
bunch  grasses.   Five  white  chert  flakes,  three  oolitic  chert  flakes,  and 
one  brown  chert  scraper  were  observed,  but  no  features  were  evident.   The 
site  is  localized  in  a  2  meter  by  5  meter  area.   Elevation  is  57^0  feet. 

42UN81 3  is  a  campsite  which  lies  in  a  deep  depression  50  meters  in  diameter 
on  the  north  side  of  a  large  east-west  trending,  stabilized  dune.  The 
dune  is  vegetated  with  rabbitbrush,  four-wing  saltbush,  and  Indian  rice- 
grass.   A  slab  metate  lies  at  the  center  of  the  site.   Burned  and  broken 
rock  and  burned  sand  constitute  a  nearby  hearth.   Fifty  flakes  are  dis- 
persed over  a  20  meter  by  20  meter  area.   Two  hammerstones  and  one  utilized 
flake  were  also  observed.   There  is  a  strong  possibility  of  buried  cul- 
tural materials.   Site  elevation  is  4980  feet. 

42UN81 4  is  a  small  campsite  located  in  an  area  of  low,  juniper-covered 
ridgetops  separated  by  small  drainages.   No  features  or  diagnostic  arti- 
facts were  observed.   Two  manos ,  one  of  which  was  unusually  large  and 
heavy,  were  present  along  with  two  flakes  and  one  chert  scraper-chopper. 
The  site  area  is  21  meters  by  6  meters  and  the  elevation  is  5320  feet. 

42UN81 5  is  a  small,  linear  lithic  scatter  located  on  a  canyon  rim.   The 
surface  is  bedrock  and  aeolian  sand;  a  spring  is  located  across  a  small 
drainage  250  meters  to  the  northeast.   Sage  and  ephedra  grow  on  the  site. 
Two  concentrations  of  flakes  are  present  along  with  one  chert  biface,  one 
chert  core,  and  one  utilized  brown  chert  flake.   Flakes  extend  over  a  60 
meter  by  20  meter  area;  no  features  were  evident.   Elevation  is  5260  feet. 

42UN816  is  a  campsite  located  at  the  west  base  of  a  north-south  trending, 
stabilized  dune  in  a  broad  basin.   The  dune  is  surrounded  by  barren 
terrain  but  supports  dense  vegetation  including  snakeweed,  rabbitbrush, 
desert  buckwheat,  hopsage  and  prickly  pear.   No  artifacts  were  found  on 
the  dune  itself,  suggesting  erosion  or  dune  movement.   Twenty-six  flakes, 
three  manos,  three  chert  bifaces,  one  chert  scraper,  and  one  stemmed  chert 
projectile  point  base  are  present  at  the  site.   The  point  falls  within 
the  range  of  variation  for  McKean  Points  (Mulloy  195*0,  and  supports  an 
Archaic  cultural  affiliation  for  the  site.   No  features  were  observed 
over  the  site's  88  meter  by  31  meter  area.   Elevation  is  4860  feet. 
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A2UN8 1 7  is  a  small  lithic  scatter  located  at  the  confluence  of  two 
small  drainages,  tributaries  to  Antelope  Draw.   The  site  consists 
of  two  smal 1, di scont inuous  lithic  concentrations,  each  in  a  sheet 
wash  area  at  the  north  edge  of  two  adjacent  stabilized  dunes.   Cryptogam 
grows  on  the  dunes,  along  with  greasewood,  Indian  ricegrass,  desert 
buckwheat,  rabbitbrush,  and  tall  grasses.   Site  area  is  55  meters  by 
10  meters.   Eight  chert  and  quartzite  flakes,  one  chert  projectile 
point  midsection,  one  chert  scraper,  one  obsidian  biface  and  one  chert 
hammerstone  were  present.   No  features  were  evident.   Site  elevation 
is  5100  feet . 

42UN8 1 8  is  an  extensive  campsite  located  on  a  series  of  stabilized 
dunes  on  a  broad  bench  above  two  deep  drainages.   Vegetation  on  the 
site  consists  of  sage,  ephedra,  Indian  ricegrass,  and  rabbitbrush. 
Two  springs,  marked  by  cairns,  are  located  within  the  site  area. 
Solomon's  plume,  servi ceberry ,  and  squawbush  grow  at  one  of  these. 
Concentrations  of  oxidized  sandstone  and  ash  are  scattered  over  the 
bench.   Numerous  manos,  predominately  one-hand,  red  quartzite  river 
cobbles  and  several  slab  metates  are  present,  along  with  hammerstones , 
cores,  and  abundant  debitage.   Five  Uintah  Gray  sherds  and  one  small, 
brown  chert  corner-notched  projectile  point  are  diagnostic  artifacts 
at  the  site.   The  sherds  are  Fremont,  dating  from  A.D.  700  to  1200 
(Madsen  1 977:29~30) .   The  point  is  similar  to  those  Gunnerson  (1969) 
considers  to  be  representative  of  the  Fremont.   Artifacts  extend  over 
a  600  meter  by  ^00  meter  area.   Elevation  ranges  from  51^0  to  5300  feet. 

The  site  is  exceptional  in  terms  of  size;  other  prehistoric  sites 
recorded  during  the  project  cover  a  fraction  of  this  site's  area. 
There  is  a  strong  likelihood  of  buried  cultural  materials.   It  is 
possible  that  the  site  is  a  large  seasonal  camp  used  over  an  extended 
time  period.   No  structures  are  evident. 

42UN819  is  a  small  lithic  scatter  on  a  low  dune  near  an  intermittent 
tributary  to  Antelope  Draw.   Erosion  has  damaged  the  site.   Vegetation 
consists  of  grasses,  rabbitbrush,  saltbush,  and  other  shrubs.   Artifacts 
were  concentrated  at  the  south  side  of  the  dune  over  a  19  meter  by  6 
meter  area.   Eighteen  flakes  made  of  a  variety  of  lithic  materials,  one 
brown  chert  projectile  point  midsection,  and  three  cores  were  present. 
No  features  were  evident.   Elevation  is  49^0  feet. 

42UN820  is  a  small  sherd  and  lithic  scatter  located  in  a  stand  of 
juniper  at  the  edge  of  the  bench  overlooking  Kennedy  Wash  to  the  east. 
Artifacts  were  dispersed  over  a  18  meter  by  3  meter  area,    and  con- 
sisted of  two  potsherds,  three  interior  chert  flakes,  and  one  quartzite 
biface.   The  sherds  are  probably  from  the  same  vessel.   Both  are    polished 
whiteware,  and  one  is  decorated  with  black  organic  paint.   They  fall  into 
the  range  described  by  Ivie  Creek  Black-on-white  (Madsen  1977:35~37),  a 
Fremont  type  dating  from  A.D.  700  to  1200.   No  features  were  observed. 
Site  elevation  is  5640  feet. 
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Isolated  Finds 

Isolated  finds  recorded  during  the  Red  Wash  Cultural  Inventory 
and  Mitigation  Study  are  summarized  in  Appendix  2  and  are  further 
discussed  in  the  following  section  of  this  chapter.   Chipped  stone 
artifacts  are   most  numerous,  and  chert  is  the  most  common  lithic 
material.   Thirty-eight  of  the  isolated  finds  are  single  flakes 
or  clusters  of  flakes;  11  utilized  or  retouched  flakes  were  observed. 
The  four  bifacially  flaked  tools  include  one  scraper,  one  biface 
fragment  and  one  large,  finely  made  "tiger"chert  blade  (Fig. 16  ). 
Five  manos  and  three  metates  or  metate  fragments  were  recorded  as 
isolated  finds.   Two  cans  with  soldered  tops  were  also  noted. 


Artifacts 

Chipped  Stone 

Chipped  stone  artifacts,  in  the  form  of  tools,  cores,  and  debitage, 
were  by  far  the  most  numerous  artifacts  encountered  during  the  survey, 
as  would  be  expected  in  an  area  with  few  sheltered  sites.   A  variety 
of  lithic  materials  is  represented,  the  most  common  of  which  is  chert. 
Chert  sources,  in  the  form  of  cobble  fields,  abound  in  the  project 
area,  yielding  varying  grades  of  white,  brown  and  orange  stone.   Also 
represented  are  "pumpkin"  chert,  "tiger"  chert  and  oolitic  chert. 
Pumpkin  chert  outcrops  on  Blue  Mountains  in  Colorado,  northeast  of 
the  project  area  (Chandler  and  Nickens  1 979b : 99 ) ;  artifacts  made  of 
this  material  often  showed  evidence  of  thermal  alteration  in  the  form 
of  color  change  and  pot  lid  fractures.   Tiger  chert  occurs  in  south- 
western Wyoming  (Sharrock  1966:37)  and  in  the  Uintah  Mountains  (Breterni tz 
1970:163),  and  oolitic  chert  outcroppings  are  found  on  Raven  Ridge 
immediately  east  of  the  project  area  (Chandler  and  Nickens  1979a: 115)- 
Obsidian  and  gray  to  light-brown  quartzite  were  lithic  materials 
encountered  far  less  frequently.   The  nearest  documented  obsidian 
sources  are    in  Yellowstone  National  Park  and  in  southwestern  Utah 
(Breternitz  1970:163).   The  most  common  tool  types  are  briefly  dis- 
cussed below. 


Project  ? le  Points 

Nine  diagnostic  projectile  points  were  encountered  during  the  survey, 
four  at  sites  and  five  isolated  finds.   The  points  have  been  placed 
into  types  based  on  morphology;  in  situ   analysis  prohibits  more 
detailed  description. 

Unstemmed  lanceolate  projectile  point.    One  point,  I F26  (Fig.  11a), 
falls  into  the  morphological  range  described  by  Hell  Gap  points,  well- 
illustrated  at  the  Casper  Site  in  east-central  Wyoming  (Frison  197**;  1978) 
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Figure  11.  Diagnostic  projectile  points.  a  -  Hell  Gap;  b  -  reworked 
Scottsbluff;  c,  d  -  McKean  Complex;  e  -  Broad  medium  corner-notched; 
f,  g  -  Elko  Series;  h  -  Desert  Side-notched;  i  -  Small  corner-notched 
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which  dates  to  ca .  10,000  B.P.   This  type  of  point  is  believed  to 
have  been  socketed  and  used  as  the  end  of  a  spear  or  throwing  stick 
(Frison  1978:173).   I F26  is  a  pumpkin  chert  blade  with  patches  of 
pink  and  red,  probably  the  result  of  heat.   It  is  pinnate  in  shape 
with  finely  retouched  convex  lateral  edges  and  a  straight  to  slightly 
convex  base.   There  seems  to  be  slight  attrition  along  one  portion 
of  one  edge.   The  flaking  pattern  is  parallel  with  a  distinct  dorsal 
ridge.   The  point  is  lenticular  in  cross-section.   Measurements  are: 
length  15-5  cm;  width  4.0  cm;  thickness  .5  cm.   It  should  be  noted 
that  I F2 7  (Fig.  16),  found  in  the  same  area,  consists  of  a  biface  frag- 
ment and  a  scraper  with  flaking  patterns  similar  to  those  of  IF26. 
The  biface  compares  in  size  and  morphology  to  Frison's  (1978)  Figure 
5.17-b.   Made  of  a  silty  tiger  chert  resembling  wood  grain,  it  has 
markedly  excurvate  lateral  edges  and  is  very  thin  in  cross-section. 

Straight-stemmed,  sloping  shouldered  point.    This  point  (Fig.  lib)  is 
morphologically  very  similar  to  Weber's  type  3d  (Weber  et  al .  1977:15^, 
Fig.  62),  which  is  believed  to  be  a  reworked  Scottsbluff  point.   Length 
of  blade  in  relationship  to  width  supports  this  view.   The  base  is  more 
convex  than  those  of  Scottsbluff  points  illustrated  by  Frison  (1978: 
Fig.  5-26  d-k) .   Lateral  edges  are  slightly  convex.   The  material  is 
light-brown  chert.   The  point  is  4.6  cm  in  length,  3-0  cm  in  width, 
and  .7  cm  in  thickness.   Step  fractures  are  present  along  one  edge. 

Straight-stemmed,  straight  shouldered  points.    These  two  points 
(Fig.  lie,  d)  are    stylistically  like  McKean  points  (Mulloy  195*0-   McKean 
points  date  from  ca.  5000  to  3500  B.P.  in  the  western  Plains.   Similar 
points  are  described  by  Berry  and  Berry  (1976:20-22,  Fig.  12),  and  are 
indicative  of  an  Archaic  cultural  affiliation.   The  two  projectile  points 
found  at  Red  Wash  have  straight  sided  stems.   One,  from  42UN81 6 ,  has  a 
straight  base;  the  other,  IF3,  has  a  concave  base.   Both  have  broken 
tips.   Shoulders  are   prominent  and  slightly  rounded.   One  point  is  made 
of  brown  chert;  the  other  is  made  of  very  granular  white  chert.   Mean 
width  is  1.9  cm. 

Medium  broad  corner-notched  point.    This  point  (Fig.  lie)  is  similar 
to  Berry  and  Berry's  (1976)  Type  VII  specimens  (especially  Fig.  8f  and 
8 j ) ,  thought  to  be  atlatl  points.   The  type  resembles  early  Archaic 
points  from  Hogup  Cave  (Aikens  1970)  and  Deluge  Shelter  (Leach  1970). 
The  point  has  a  slightly  convex  base,  abrupt  shoulders,  and  slightly 
convex  lateral  edges.   One  tang  is  broken.   Flake  scars  are  random. 
The  material  is  mottled  dark  brown  chert.   Measurements  are:   length 
2.7  cm;  width  2.2  cm. 
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Medium  corner-notched  points.    Two  projectile  points  fit  into  the 
Elko  Series  which  dates  from  6000  B.C.  to  as  late  as  the  historic 
era  (Aikens  1970:56,  Holmer  1978).   This  point  series  is  common  and 
geographically  widespread,  but  not  temporally  diagnostic;  and  numerous 
examples  from  northwestern  Colorado  and  northeastern  Utah  have  been 
reported  (cf.  Chandler  and  Nickens  1979b: 109)-   One  medium  corner- 
notched  point  (Fig.  llf)  was  found  at  Site  A2UN800.   The  material  is 
rosy  chert.   Outline  is  elongate  triangular  with  an  expanding  stem  and 
a  slightly  concave  base.   Both  ends  of  the  base,  one  tang,  and  the 
tip  are  broken.   Notches  are  moderately  wide  and  deep.  This  point  can 
be  described  as  "Elko  Corner-Notched."  Measurements  are:   length  3-8  cm; 
width  1.8  cm;  thickness  .1  cm.   The  second  medium  corner-notched  point 
(Fig.  llg),  IFl*t,  resembles  "Elko  Eared"  points  because  of  its  markedly 
concave  base.   Outline  is  triangular;  lateral  edges  are  slightly 
excurvate  and  serrated.   Corners  are  very  deep.   Tips  of  ears  and  the 
tip  of  the  point  are  missing.   The  material  is  pumpkin  chert.   Measure- 
ments are:   length  2.7  cm;  width  2.2  cm;  thickness  .3  cm.  This  point 
is  morphologically  very  similar  to  Heizer  and  Hester's  (1978)  Figure  3K. 

Desert  Side-notched  points.    One  projectile  point  (Fig.  llh)  fits  into 
the  Desert  Side-notched  description,  a  common  type  which  is  found  through- 
out the  Great  Basin  and  Colorado  Plateau  from  A.D.  1000  to  historic  times 
(Heizer  and  Hester  1978:11,  k] ;   Aikens  1970:56).   Morphologically  similar 
points  have  been  associated  with  both  Fremont  sites  in  Utah  (Leach  1970; 
Gunnerson  1969)  and  northwest  Plains  Shoshonean  sites  (Frison  1970,  1 9 73) - 
This  point,  from  42UN806,  is  made  of  translucent  brown  chert  and  has  a 
triangular  outline  with  slightly  excurvate  lateral  edges  and  a  slightly 
concave  base.   Measurements  are:   length  2.k   cm;  width  1.4  cm;  thickness 
.2  cm. 

Small  corner-notched  points.   These  small  points,  which  appear  contem- 
poraneously with  the  bow  and  arrow  on  the  Colorado  Plateau  at  approxi- 
mately A.D.  500  (Reed  and  Kainer  1978),  have  a  wide  geographic  distribu- 
tion.  They  resemble  Rose  Springs  corner-notched  points  (Heizer  and 
Hester  1978),  and  are  considered  by  Gunnerson  (1969)  to  have  been  used 
by  the  Fremont.   Shoshonean  peoples  also  used  this  point  type  until 
historic  times  (Heizer  and  Hester  1978;  cf.  Aikens  1970:56).  The  dark- 
brown  chert  point  described  here  (Fig.  lli)  is  from  42UN818,  a  site 
which  yielded  Uintah  Gray  ceramics.   The  point  has  a  slightly  convex  base 
and  is  triangular  in  outline  with  slightly  excurvate  lateral  edges  and 
deep  corner  notches. 


Bi  faces 

Bifacial  tools  are  those  which  have  been  flaked  on  both  faces  and  are 
commonly  shaped  to  a  pointed  end.   They  have  low  edge  angles  and  can  be 
used  for  cutting.   Fourteen  bifaces  were  found  on  sites;  one  was  an 
isolated  find.   The  most  common  material  was  chert.   Tools  noted  as  pro- 
jectile point  midsections  may,  in  fact,  be  bifaces  with  a  less  specific 
or  different  function. 
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Scrapers 

Ten  artifacts  have  been  classified  as  scrapers,  tools  with  minimal 
retouch  and  unifacial  attrition  along  a  steep  edge  angle.   No  morpho- 
logical uniformity  is  inherent  in  this  tool  category,  but  many  Red 
Wash  project  scrapers  are  similar  in  form  to  a  white  chert  scraper 
from  Site  42UN798.   This  scraper's  ventral  side  is  unworked;  it  has 
a  steep  dorsal  ridge,  has  been  unifacial ly  retouched  nearly  all  the 
way  around  one  edge,  and  has  a  flat  base  with  an  expanding,  curved 
scraping  edge.   Many  utilized  flakes  exhibited  some  scraper  character- 
istics. 


Ground  Stone 

Unlike  those  sites  reported  to  the  south  by  Berry  and  Berry  (1976)  and 
Hauck  (et  al.  1979),  sites  of  the  Red  Wash  project  yielded  a  considerable 
number  of  ground  stone  artifacts  in  the  form  of  manos  and  metates. 
Fifteen  manos  were  found  at  sites;  three  manos  were  recorded  as  isolated 
finds.   In  addition,  a  large  number  of  ground  stone  tools  was  found  at 
42UN818.   Manos  were  generally  made  of  red  quartzitic  river  cobbles, 
unmodified  or  shaped  by  pecking.   Most  manos  observed  were  ovoid  hand- 
stones  with  one  or  two  grinding  surfaces;  two  manos  were  loaf-shaped. 
One  large,  heavy  fragment  of  a  probable  two-hand  mano  was  observed  at 
Site  42UN81  i+. 

Two  basin  metates  and  four  grinding  slabs  were  observed.   Examples  of 
each  type  are  illustrated  in  Figures  12  and  13.   Locally  available 
sandstone  is  the  material  from  which  these  are  made.   Grinding  slabs 
commonly  exhibit  a  shallow  circular  grinding  depression  at  the  center. 


Ceramics 

Ceramic  sherds  were  recorded  at  five  sites:  ^2UN797,  A2UN806,  ^2UN807, 
42UN81 8,  and  42UN820.   Sherds  of  Uintah  Gray,  the  local  Fremont  ceramic 
type,  were  found  at  42UN806  (28  sherds),  at  /t2UN807  (5  sherds),  and  at 
42UN818  (5  sherds).   All  of  the  ceramics  from  these  sites  closely  resemble 
the  type  definition  for  Uintah  Gray  (Madsen  1977:27-30). 

Two  sherds,  each  decorated  with  shal low, paral lei  incised  lines,  probably 
vessel  neck  or  shoulder  decoration,  were  found  at  42UN798,  a  small 
campsite.   These  sherds  resemble  Emery  Gray  pottery  in  temper  (angular 
basalt  fragments;  they  lack  the  ubiquitous  calcite  temper  of  Uintah 
Gray  ceramics)  (Madsen  1977:31-3^;  William  Lucius,  personal  communication) 
Emery  Gray  is  the  characteristic  San  Rafael  Fremont  type,  with  a  range 
approximately  60  miles  south  of  the  present  project  area.      This  type  is, 
however,  occasionally  found  with  Uintah  Gray  pottery  (Madsen  1977:32). 
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Figure  T2.   Basin-shaped  metate  with  mano  from 
A2UN797.   The  metate  measures  Ik   cm.  X  32  cm. 


Figure  13  .   Slab  metate  and  mano  from  A2UN818. 
The  pen  in  photo  measures  1A.5  cm.  in  length. 
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Two  polished  whiteware  bowl  sherds,  apparently  from  the  same  vessel, 
were  found  at  42UNA80.   The  sherds  have  a  light-gray  core  with  a 
temper  of  fine  particles  of  angular  rock  (probably  river  cobble) 
fragments.   Wall  thickness  is  0.6  cm;  the  rim  is  flattened  but  rounded. 
The  sherds  are  smoothed  on  both  interior  and  exterior  surfaces;and 
the  interior  is  highly  polished  and  slipped.   Both  surfaces  are 
slightly  crackled  in  appearance.   A  portion  of  a  painted  triangular  (?) 
design  element  is  evident  on  one  sherd;  the  organic  paint  is  lustrous 
black.   These  sherds  were  originally  classified  as  Ivie  Creek  Black- 
on-white;  however,  subsequent  examination  by  two  experts  indicates  they 
are  either  McElmo  or  Mesa  Verde  Black-on-white  from  the  Four  Corners 
Region  (David  Breternitz  and  William  Lucius,  personal  communication). 
Similar  sherds  have  previously  been  reported  from  northeastern  Utah  and 
nearby  areas  (cf.  Breternitz  1970;  Weber  et  al.  1977:216). 
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CHAPTER  IV 


ANALYSIS  OF  THE  SURVEY  DATA 

In  this  chapter  we  undertake  examination  of  the  Red  Wash  survey  results 
with  respect  to  regional  culture  history  and  provide  comments  regard- 
ing settlement  pattern  and  site  density.   A  final  goal  in  this  chapter 
is  the  delineation  of  sensitivity  zones  vis-a-vis  the  observed  density 
and  distribution  of  cultural  resources.   As  we  shall  see,  the  original 
sampling  scheme  and  stratum  definitions  were  found  to  be  not  wholly 
appropriate  for  predicting  site  distribution  and,  as  a  consequence,  a 
revised  set  of  environmental  criteria  has   been  employed  to  delimit 
sensitivity  zones. 

Regional  Prehistory 

Berry  and  Berry  (1976)  and  Chandler  and  Nickens  (1979b)  have  concisely 
summarized  past  archaeological  investigations  in  the  area.   The  follow- 
ing discussion  is  a  very  brief  outline  of  the  prehistory  of  the  Uintah 
Basin  as  presently  understood,  incorporating  data  from  recent  surveys. 
No  comprehensive  summary  of  regional  prehistory  has  yet  been  compiled. 

Paleo-lndian  Tradition 

Early  evidence  of  human  occupation  of  the  Uintah  Basin  is  available  in 
the  form  of  isolated  diagnostic  artifacts  used  by  these  paleolithic 
big  game  hunters.   These  include  Clovis  Points  from  the  Llano  Complex 
(ca.  10,000  B.C.  -  9000  B.C.),  Folsom  Points  (Weber  et  al.  1977:20), 
Alberta  points  (7550  B.C.,  reported  by  Hauck  et  al .  1979),  a  Scottsbluff 
point  (ca.  7000  -  6000  B.C.)  found  on  a  recent  survey  (Weber  et  al. 
1977:19),  and  a  Scottsbluff  variant  at  the  lowest  stratum  of  Deluge 
Shelter  (Leach  1970:205). 

That  the  Red  Wash  project  area  was  occupied  during  the  Paleo-lndian 
period  is  substantiated  by  two  isolated  projectile  points,  both  of 
which  are  affiliated  with  Great  Plains  cultures.   A  Hell  Gap  projectile 
point  (ca.  8000  B.C.)  was  found  on  a  low  ridge  in  the  juniper-covered 
northeast  area  of  the  project.   A  reworked  Scottsbluff  projectile  point 
(ca.  7000  -  6000  B.C.)  was  found  in  desert  shrubland  at  the  south  end 
of  Glen  Bench. 
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Archaic  Tradition 

The  extended  Archaic  occupation  of  northwestern  Colorado  and  north- 
eastern Utah  has  long  been  recognized.   Archaic  components  are  present 
at  several  excavated  sites  in  Dinosaur  National  Monument  (Breternitz 
1970),  with  dated  occupations  at  Thorne  Cave  (Day  196*0  and  Deluge 
Shelter  (Leach  1970).   Hauck  (1979)  reports  evidence  for  Early,  Middle, 
and  Late  Plains  Archaic  activity  in  the  Natural  Buttes  area;  most  diag- 
nostic artifacts  found  during  that  survey  are   of  Middle  Plains  Archaic 
age  (ca.  2550  B.C.  -  550  B.C.).   McKean  points  from  this  period  have 
also  been  reported  (Berry  and  Berry  1976:31;  Sisson  1978:158),  along 
with  two  other  probable  Archaic  projectile  point  bases  (Weber  et  al . 
1977:20). 

It  is  significant  that  suggested  periods  of  heavy  Archaic  use  at  Deluge 
Shelter  (Leach  1970)  and  Sudden  Shelter  (Jennings  et  al.  1979)  coincide 
with  the  Natural  Buttes  Study's  survey  evidence  for  heaviest  occupation 
(Hauck  et  al.  1979)-   Sites  are  also  more  common  during  this  period  (ca. 
5000  B.P.  -  2500  B.P.)  on  the  northwestern  Plains  in  general  (Frison  1978). 

The  two  McKean  Complex  projectile  points  at  Red  Wash  suggest  Plains 
affiliations  and  strengthen  the  evidence  for  late  Archaic  high  popula- 
tion density  in  the  area.   Two  Elko  Series  points  may  have  Archaic 
affiliations  as  well.   One  broad  corner-notched  point  appears  to  be  an 
atlatl  point  and  thus  would  also  be  linked  with  Archaic  occupation. 

The  Archaic  lifestyle  is  marked  by  increasing  dependence  on  the  gathering 
of  plant  resources  and  the  hunting  of  smaller  game.   Although  many  of  the 
sand  dune  sites  recorded  in  the  Split  Mountain  study  tract  (Holmer  1979) 
and  in  the  proposed  Bonanza  Power  Plant  Site  (Chandler  and  Nickens  1979b) 
have  no  diagnostic  artifacts,  an  Archaic  affiliation  is  suggested  by 
relatively  large  amounts  of  ground  stone,  by  the  lack  of  structures  and 
by  the  plant  resources  on  the  dunes,  particularly  Oryzopsis    (cf.  Holmer 
1979).  The  ten  Red  Wash  dune  sites  adhere  to  this  pattern,  which  has 
been  documented  for  dune-associated  Archaic  sites  in  the  Great  Basin 
(Madsen  1976)  and  in  the  Southwest  (Reher  1977).   The  location  of  42UN818 
in  a  dune  field  and  the  high  percentages  of  Archaic-like  manos  and  metates 
support  the  opinion  that  this  large  campsite  has  Archaic  components,  even 
though  the  only  diagnostic  artifacts  on  the  surface  of  the  site  are   Fremont 


Fremont 

Advent  of  the  Formative  Stage  (Fremont  Culture)  is  marked  by  presence  of 
Uintah  Gray  ceramics,  corn,  and  arrow  points.   Small  villages  located 
above  floodplains  are  characteristic  (Marwitt  1970),  although  many 
researchers  think  that  the  Uintah  Fremont  were  characterized  by  a  sub- 
sistence pattern  more  dependent  on  hunting  and  gathering.   The  Uintah 
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Fremont  occupied  the  Uintah  Basin  and  northwestern  Colorado  for  an 
apparently  brief  time  span,  as  suggested  by  excavations  at  Dinosaur 
National  Monument  elsewhere  (Burgh  and  Scoggin  19^8;  Burgh  1950, 
Breternitz  1970;  Gunnerson  1969;  Marwitt  1970).   Some  workers  estimate 
Fremont  abandonment  of  the  area   as  early  as  A.D.  950  (Marwitt  1970:1^3); 
others  posit  abandonment  at  ca.  A.D.  1150  to  1200  (Ambler  1966;  Leach 
1966;  Breternitz  1970).   The  Fremont  may  have  been  replaced  by  Shoshonean 
groups.   They  may  have  adopted  a  hunting  and  gathering  lifestyle,  or  they 
may  have  cohabited  the  area  with  the  Shoshoneans  (Berry  n.d.). 

Fremont  occupation  in  the  Red  Wash  study  tract  is  documented  by  presence 
of  Fremont  ceramics  at  four  sites,  as  well  as  presence  of  arrow  points 
characteristic  of  Fremont  culture.   One  such  point  is  a  small,  corner- 
notched  point;  the  second  is  a  Desert  Side-notched  point.   The  points  both 
occur  at  ceramic  sites.   Presence  of  five  ceramic  sites  in  the  study 
area  is  unusual  in  itself;  Holmer  (1979)  found  no  ceramics  during  the 
Split  Mountain  Survey  immediately  south  of  Dinosaur  National  Monument. 
Berry  and  Berry  (1976)  also  report  no  ceramics  from  surveyed  oil  shale 
lease  areas  bordering  the  White  River,  nor  are  ceramics  reported  by 
Weber  (et  al.  1977)  in  their  survey  of  oil  shale  lease  tracts,  one  of 
which  was  located  in  Coyote  Basin  east  of  Bonanza.   Hauck  (et  al.  1979) 
reports  one  site  with  two  sherds  of  Shoshonean  ceramics. 

Four  of  the  above  Red  Wash  sites  are  located  in  juniper  areas;  three  are 
small  campsites  with  hearths.   Two  of  the  campsites  are  located  on  the 
same  ridge,  which  overlooks  extensive  grassland  floodplains  which  may 
have  been  suitable  for  agriculture.   The  fifth  site  is  the  extensive 
campsite  mentioned  above  that  probably  includes  an  Archaic  component. 
This  site  is  in  a  dune  field;  no  arable  lands  are  apparent  nearby. 


Ute/Shoshonean  Occupation 

Although  there  is  evidence  to  support-a  hiatus  in  occupation  of  the 
Uintah  Basin  in  the  eighteenth  century  (Steward  197^:53),  projectile 
point  typology  suggests  Shoshonean  occupation  of  the  area  into  the 
nineteenth  century  (Breternitz  1965;  Holmer  1979)-   Of  the  Red  Wash 
artifacts,  only  the  Desert  Side-Notched  point  from  ^2UN8o6  may  be 
indicative  of  a  Shoshonean  occupation.   Since  the  point  occurs  in 
association  with  Fremont  ceramics,  Shoshonean  affiliation  is  unlikely. 
The  previously   recorded  possible  Ute  tipi  ring  (Chandler  and  Nickens 
1979b)  42UN776,  is  the  strongest  evidence  for  late  aboriginal  use  of 
the  project  area. 

Regional  History 

Euro-American  settlement  of  the  Uintah  Basin  and  northwestern  Colorado 
has  been  described  by  Chandler  and  Nickens  (1979b),  but  will  be  briefly 
reiterated  here.   The  Dominguez-Escalante  expedition  in  1776  provides 
the  first  record  of  Europeans  in  the  region.   During  the  next  50  years, 
a  period  of  extensive  fur  trading  ensued,  promoted  in  182A  by  the  found- 
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ing  of  the  Rocky  Mountain  Fur  Company.   William  Ashley,  one  of  the 
founders,  kept  a  journal  describing  early  Uintah  Basin  explorations 
(Morgan  196*0-   Government  expeditions  to  the  area  in  the  mid-nineteenth 
century,  including  the  Fremont  and  Powell  expeditions,  sought  to  open 
routes  encouraging  western  settlement. 

In  the  latter  half  of  the  nineteenth  century,  the  Utes  were  confined 
to  reservations  in  the  western  and  southern  portions  of  Uintah  County. 
Agricultural  development  by  settlers  moving  into  the  area  was  slow. 
However,  by  the  turn  of  the  century,  cattle  and  sheep  ranching  had  become 
the  major  enterprise  in  northeastern  Utah  (Chandler  and  Nickens  1 979b :  59) 

The  gilsonite  boom  of  the  1880s  profoundly  affected  the  settlement  of 
Uintah  County.   Gilsonite,  a  form  of  asphalt  occurring  in  deep  veins  in 
northeastern  Utah  and  northwestern  Colorado,  is  named  after  Sam  Gilson. 
Gilson  obtained  7000  acres  of  gi 1  son i te-beari ng  land  from  the  Utes  in 
189^  with  congressional  approval  (Weber  et  al.  1977:275),  although 
mining  on  reservation  land  probably  commenced  prior  to  that  date  (Bender 
1971:17)-   In  1905,  a  toll  road  was  built  by  the  Barber  Asphalt  Company 
to  connect  Uintah  Basin  settlements  with  the  Uintah  Railway  head  in 
Dragon  Junction  (Bender  1971:57)-   The  railway  served  the  mines  near 
Dragon,  hauling  gilsonite  to  Mack,  Colorado,  over  Baxter  Pass.   One 
arm  of  the  toll  road  proceeded  from  Dragon  north  to  the  Ignatio  stage 
stop  at  the  White  River,  then  northwesterly  through  the  present  Red 
Wash  study  tract.   The  Kennedy  stage  stop  (^2UN799)  was  midway  between 
Ignatio  and  Alhandra,  the  Green  River  crossing  stop.   The  road  continued 
from  Alhandra  on  to  Vernal. 

The  toll  road-railway  system  handled  substantial  traffic  until  the 
early  1920s,  when  highways  were  improved  and  became  the  major  access 
routes  to  the  Uintah  Basin  (Bender  1971:165).   The  Uintah  Toll  Road 
Company  went  out  of  business  in  1935  and  Uintah  County  took  over  main- 
tenance of  the  road  and  the  White  River  Bridge.   It  is  uncertain  when 
use  of  the  Kennedy  Stage  Station  was  discontinued.   Lumber  and  building 
materials  from  the  station  were  apparently  removed  for  use  elsewhere. 

The  gilsonite  mining  industry   continues  to  boom  in  Uintah  County, 
along  with  other  energy-related  industries.   Cattle  and  sheep  ranching 
is  still  an  important  part  of  the  local  economy.   Artifacts  related 
to  both  activities  were  frequently  seen  during  the  survey.   These 
consist  primarily  of  recent  sheepherders '  camps  and  oil  and  gas  well 
dri 1 1 i  ng  trash. 

Settlement  Patterns 

Twenty-three,  or  92  percent,  of  the  25  prehistoric  sites  recorded  dur- 
ing the  Red  Wash  survey  were  associated  either  with  the  occurrence  of 
junipers  (13  sites)  or  sand  dunes  (10  sites).   The  remaining  two  sites 
were  limited  activity  sites  located  in  the  desert  shrubland  stratum. 
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Survey  observations  indicate  that  juniper  and  dunes  occur  in  mutually 
exclusive  areas  of  the  Red  Wash  study  tract.   The  juniper  environment 
consists  predominately  of  low  ridges  and  slopes  of  drainages  in  the 
northeast  quarter  of  the  project  area;  soils,  other  plants  in  the  vege- 
tation community,  higher  moisture  levels  are  all  factors  which  differen- 
tiate this  zone  from  surrounding  desert  shrubland.   Dunes,  on  the  other 
hand,  occur  throughout  the  remaining  area  of  the  tract.   It  is  obvious 
that  they  are  found  more  frequently  in  some  areas  of  the  tract  than  in 
others;  for  example,  the  Walker  Hollow  area  to  the  north  is  devoid  of 
dunes  while  dunes  are  common  near  Kennedy  Wash  and  the  large  broad 
drainages  in  the  south.   Singer  (1979)  has  summarized  factors  affecting 
dune  formation;  however,  no  well-defined  pattern  accounting  for  dune 
location  could  be  discerned  in  the  project  area.   Dunes  occur  on  ridge 
tops,  in  drainage  bottoms,  and  in  broad  open  basin  areas,  and  are 
characterized  by  a  plant  association  which  features  Indian  ricegrass, 
rabbitbrush,  and  a  relatively  lush  growth  of  other  desert  shrubs. 

A  count  of  site  types  reveals  that  the  same  number  of  campsites  (7) 
occurs  in  each  stratum.   Proportionately,  however,  campsites  occur  more 
frequently  on  dunes  and  lithic  scatters  are  found  more  often  in  juniper. 
Singer  (1979)  has  described  an  Archaic  hunter-gatherer  lifestyle  utiliz- 
ing dunes  as  temporary  campsites  and  for  seasonal  Indian  ricegrass 
harvesting.   Shelter  may  have  been  a  factor  in  choice  of  dunes  for 
campsites.   However,  many  campsites  were  on  low,  open  dunes.   It  is 
believed  that  most  of  the  dune  sites  are  probably  Archaic. 

Of  the  sites  in  the  juniper  area,  two  are  Fremont  and  cultural  affilia- 
tion is  unknown  for  the  others.   It  seems  likely  that  aboriginal  groups 
inhabiting  or  passing  through  the  area  would  have  utilized  resources 
available  in  juniper  areas  as  well  as  on  dunes. 

Proximity  to  drainages,  presence  of  sandstone  outcroppi ngs ,  slope, 
and  site  orientation  are  all  factors  which  do  not  appear  to  greatly 
influence  site  location  in  the  Red  Wash  study.   This  finding  strongly 
differs  from  the  situation  at  the  Natural  Buttes  Study  Area  (Hauck  et  al 
1979)  and  the  White  River  corridors  (Berry  and  Berry  1976),  where  sites 
were  closely  associated  with  drainages  and  sandstone  outcroppi ngs. 

Thus,  site  locations  closely  parallel  those  described  in  the  Split  Moun- 
tain survey  (Holmer  1979)  and  the  Bonanza  Power  Plant  Site  survey 
(Chandler  and  Nickens  1979b).   Dune  sites  were  common  in  both  these 
surveys. 
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Site  Density 


Overall  site  density  for  the  project  area  is  low  (1.3  sites  per  square 
mile  surveyed),  but  it  falls  within  the  range  of  site  densities  known 
for  other  areas  surveyed  in  the  Uintah  Basin   (Table  l).   When  site 
density  is  calculated  for  all  surveyed  area  within  the  boundaries  of 
the  study  tract,  the  density  increases  to  1 . 78  sites  per  square  mile. 
This  surveyed  area  includes  the  portions  of  the  Bonanza  Power  Plant 
site  and  coal  and  water  transport  corridors  that  lie  within  Red  Wash 
study  tract  boundaries  (Chandler  and  Nickens  1979a,  1979b).   Acreage 
and  site  data  are  summarized  in  Table  1.   Acreage  actually  surveyed 
is  slightly  lower  than  acreage  noted  in  the  table  since  there  was  some 
overlap  in  sample  units  and  water  and  coal  corridors. 


Site  density  per  sampling  stratum  can  easily  be  calculated  as  follows 
_^  No.        Square  Site  Density/ 

K  t  rat  i  im  1  ' 

Sample  Units   Mi les   No.  Sites   Square  Mi le 


Juni  per 

56 

3-5 

8 

2.29 

Drainage 

59 

3-69 

6 

1.63 

Desert  Shrub 

205 

12.8 

11 

0.86 

We  believe,  however,  that  these  figures  do  not  accurately  reflect  the 
true  combination  of  site  distribution  and  associated  environmental 
variables.   In  large  part,  this  observation  is  derived  from  field 
observations  in  which  considerable  inaccuracy  was  noted  between  pre- 
fieldwork  definition  of  stratum  boundaries  and  subsequent  selection 
of  sample  units  in  response  to  these  definitions.   As  an  example, 
the  site  density  figures  given  above  indicate  that  eight  prehistoric 
sites  were  found  in  sample  units  selected  from  the  "juniper  stratum." 
In  actuality,  13  of  the  sites  were  found  to  be  directly  associated 
with  stands  of  juniper.   In  this  one  case  the  discrepancy  between 
sampling  design  expectancy  and  actual  field  results  is  critical  to 
definition  of  site  distribution  and  sensitivity  zones. 

Additionally,  as  with  the  recent  Split  Mountain  survey  (Holmer  1979), 
sand  dune  locations  were  not  a  factor  in  stratum  definitions,  although 
10  of  the  26  sites  recorded  were  located  on  dunes.   Absence  of  this 
variable  from  stratum  definitions  obviously  weakens  the  predictive 
power  of  the  original  model.   Unfortunately,  dunes  are    located  in  a 
presently  undefined  cross-section  of  both  desert  shrub  and  drainage 
strata,  on  riclgetops  as  well  as  in  flat  basin  areas  and  drainages. 
In  addition,  all  dune  areas  did  not  yield  sites.   Consequently,  although 
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TABLE  1. 


Comparative  Site  Density  Figures  for  the  Uintah  Basin 


Area 


No.  of    Sq.  Mi.    Sites/ 
Sites    Surveyed   Sq .  Mi. 


U-a  and  U-b  Oil  Shale  Leases  32        42.5      0.75 

(Berry  and  Berry  1976) 

Oil  Shale  Lease  Tract  7  5        3.25     1 . 54 

(Weber  et  al .  1977) 

Oil  Shale  Lease  Tract  8  4        3-375    1.19 

(Weber  et  al.  1977) 

Natural  Buttes  Cultural  Mitigation  Study 
(Hauck  et  al .  1979) 

Riverbend  Gathering  System 
(Simms  1979) 

Red  Wash  Survey 

Bonanza  Power  Plant  Site 

(Chandler  and  Nickens  1979b) 

Northern  Water  Corridor 

(Chandler  and  Nickens  1979b) 

Southern  Water  Corridor 

(Chandler  and  Nickens  1979b) 


9 

5.875 

1.5 

7 

1.64 

4.27 

26 

20.0 

1.30 

37 

5-75 

6.43 

6 

8.26 

0.73 

4 

4.2 

0.95 

Total  Surveyed  Area  Within  Red  Wash 
Study  Tract  Boundaries  * 


59       33.14     1.78 


Includes  Red  Wash  sample  and  portions  of  Bonanza  Power  Plant 
Site  and  coal  and  water  corridors  within  Study  Tract  boundaries 
(Chandler  and  Nickens  1979a,  1979b). 
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it  can  be  said  that  dunes  are   an  important  variable  in  predicting 
site  location,  difficulty  in  stratifying  a  sample  using  dune  fields 
as  a  stratum  definition  remains  unassessed.   Holmer  (1979),  for 
example,  reports  that  dunes  can  be  pinpointed  and  mapped  using 
infrared  aerial  photographs,  a  consideration  which  might  be  important 
for  future  large-scale  surveys  in  this  general  region. 


Sensitivity  Zones 

As  noted  previously,  one  important  goal  of  the  present  study  was  to 
derive  a  set  of  sensitivity  zones  to  aid  cultural  resource  managers 
in  evaluating  significance  of  lands  likely  to  be  impacted  by  energy 
development.   Since  the  original  stratum  delineations  were  found  to 
be  lacking  in  overall  applicability  to  this  problem,  field  observa- 
tions have  been  used  to  supplement  (and  revise)  the  original  strati- 
fication in  order  to  arrive  at  sensitivity  zones.   We  firmly  believe 
the  following  divisions  more  accurately  reflect  the  interplay  of 
cultural  resource  site  distribution  and  environmental  variables  in 
the  Red  Wash  tract  than  the  original  strata. 

Three  sensitivity  cl asses--hi gh ,  medium,  and  low--have  been  developed 
from  a  combination  of  field  observations  and  information  from  U.S.G.S. 
7-51  quadrangle  maps  and  aerial  photographs.   Summary  figures  for 
pertinent  data  are  given  below  and  the  distribution  of  the  zones  is 
illustrated  in  Figure  14.   Definitions  of  each  class  and  its  distribu- 
tion in  the  study  tract  are  discussed  in  the  following  paragraphs; 
recommendations  regarding  cultural  resource  clearances  in  these  zones 
are  presented  in  the  next  chapter. 


Sensi  ti vi  ty 
Class 

Total 
Acreage 

22,763 

Surveyed 
Acreage 

2,374 

No.  of 
Sites 

12 

S 

Sqi 

i tes  Per 
jare  Mile 

High 

3.24 

Medi  urn 

57,2^9 

5,460 

12 

1.41 

Low 

47,988 

^t,  966 

1 

0.13 

Totals        128,000     12,800         25 

High  Sensitivity  Areas 

This  acreage  is  essentially  that  where  juniper  woodland  is  present. 
As  a  result  of  the  fieldwork,  nearly  one-half  of  the  prehistoric  sites 
were  associated  with  the  presence  of  juniper,  although  juniper-covered 
lands  comprise  only  17-8  percent  of  the  study  tract.   Through  the  use 


^3 


<U     0) 


E    E 

<U    <D 

s_     1_ 

TO     05 

D     D 

CT    O- 

in    in 

i_    i_ 

QJ     <L> 

Q.    Q. 

in    t/i 

J           0)      QJ 

O           4-1     J-J 

_J           —    — 

UJ 

ui    in 

<fr 

[ 

ex 

<r 

L 

:   High  =  3-24 
and  Low  =0.13 

1    g .- 

"S       o   cu 

*           N    — 

£            ._ 

>.  E 

4-> 

S3 

s\> 

.-      „ 

UJ 
CO 
CM 

a  showing  sensiti 
k]    si  tes  per  squa 

j= 

w       »-  — 

OJ 

LU 

X 

4-> 

2 

K^5 

O    E 

CM 

£:•:•:■ 

4)    3 

CC 

l*i«j 

Proj 
Medi 

(A 

■o 

5      -3- 

CI 

-J 

<D 

0)              I- 

«     ™ 

*-         cd 

to       ._ 

hk 


of  field  observations  and  aerial  photographs  it  was  noted  that  green- 
shaded  areas  on  the  U.S.G.S.  topographic  maps  were  fairly  accurate  in 
portraying  the  actual  distribution  of  juniper  in  the  study  area.   Total 
acreage  in  these  areas  was  determined  by  use  of  an  English  Area  Grid 
Template  and,  although  the  precise  boundaries  differ  significantly,  the 
acreage  is  nearly  ident  i  ca  1  to  that  of  the  original  juniper  stratum 
defined  by  the  BLM. 


Medium  Sensitivity  Zone 

The  medium  zone  includes  some  57,249  acres  (44.7  percent)  of  the  total 
project  area.   Generally  speaking,  this  zone  includes  lands  found 
below  the  broad  benches  which  characterize  much  of  the  region.   This 
zone  can  be  defined  on  the  basis  of  the  5300  foot  contour  line  in  which 
medium  class  zones  primarily  fall  below  this  elevation.   Further,  sand 
dunes  are  more  common  in  this  zone  than  other  sectors.   There  is  a 
high  correlation  between  the  dune  locations  and  cultural  resource  sites 
in  these  lands  as  10  of  the  12  recorded  sites  were  co-located  with  dunes 


Low  Sensitivity  Area 

The  remainder  of  the  project  area,  comprising  nearly  48,000  acres  (37-5 
percent)  has  an  extremely  low  site  density  of  0.13  sites  per  square  mile 
This  area  is  characterized  as  being  above  5300  feet  in  elevation  and 
includes  the  broad  bench  areas  of  Glen  and  East  and  West  Deadman  Benches 
Some  dune  areas  are    found  throughout  this  zone;  however,  they  are  not 
nearly  as  prevalent  here  as  in  the  medium  zone.   In  general  terms,  the 
low  sensitivity  zone   separates  the  higher  juniper  areas  and  the  lower 
medium  zone. 


Summary 

Three  sensitivity  zones  have  been  identified  in  the  Red  Wash  study  tract. 
These  zones  are  defined  on  the  basis  of  archaeological  site  distribution 
and  certain  critical  environmental  variables.   With  respect  to  predicting 
site  location,  the  association  of  juniper  and/or  sand  dunes  was  observed 
92  percent  of  the  cases. 

Two  ancillary  comments  regarding  the  sensitivity  classes  should  be  noted. 
First,  although  the  zones  have  been  delimited  apart  from  the  original 
sampling  strata,  it  is  important  that  the  10  percent  sampling  fraction 
has  been  extended  to  the  sensitivity  zones  as  the  stratified  inventory 
resulted  in  the  following  levels  of  coverage:   (l)  high  sensitivity, 
10.4  percent;  (2)  medium  sensitivity,  9-5  percent;  and  (3)  low  sensi- 
tivity, 10.3  percent.   Thus,  the  predictability  for  each  class  is  based 
on  a  nearly  equal  sample.   Secondly,  an  independent  test  was  performed 
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by  comparing  the  Red  Wash  results/sensitivity  zones  against  the  1979 
Moon  Lake  Project  results  (Chandler  and  Nickens  1979a,  1979b).   The 
Moon  Lake  sites  were  found  to  fall  within  either  the  high  or  medium 
zones,  again  with  a  high  incidence  of  association  between  archaeological 
sites  and  the  presence  of  juniper  or  dunes.   The  exception  here  is  the 
anomalous  situation  at  the  Bonanza  Power  Plant  locale  in  Kennedy  Wash  in 
which  a  high  site  density  occurs,  but  even  there  they  are  found  largely 
associated  with  sand  dunes. 
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CHAPTER  V 


SUMMARY  AND  RECOMMENDATIONS 


A  sample-oriented  cultural  resources  Inventory  of  the  128,000-acre 
Red  Wash  study  tract  in  Uintah  County,  northeastern  Utah,  was  com- 
pleted to  identify  differential  zones  of  past  cultural  activity. 
A  total  of  20  square  miles  (12,800  acres)  of  the  tract  was  intensively 
inventoried  by  pedestrian  coverage  of  320  ^0-acre  sample  units.   A 
total  of  26  cultural  resource  sites  was  recorded  in  the  inventoried 
areas,  one  of  which  was  historic  in  age  with  the  remainder  affiliated 
with  the  prehistoric  era.   Based  on  the  10  percent  sample  of  the 
study  area  and  the  resultant  density  of  1.3  sites  per  square  mile, 
some  260  cultural  resource  sites  would  be  estimated  to  be  present 
throughout  the  tract. 

In  a  general  sense  the  prehistoric  site  characteristics  and  distribu- 
tions were  found  to  conform  to  previously  encountered  circumstances  in 
the  region.   Evidence  of  Paleo- Indian ,  Archaic,  Fremont,  and  probably 
Shoshonean  groups  having  utilized  the  area  was  discerned;  however,  use 
was  evidently  sporadic  in  all  cases.   Twenty  percent  of  the  prehistoric 
sites  contained  ceramic  sherds,  a  somewhat  higher  incidence  than 
noted  in  other  inventories  (cf.  Weber  et  al.  1977;  Chandler  and  Nickens 
1979b;  Holmer  1979;  Berry  and  Berry  1976;  Hauck  et  al.  1979).   In  each 
of  these  other  cases,  ceramics  were  rarely  observed  or  not  encountered 
at  all. 

The  underlying  reasons  for  the  utilization  of  the  area  at  various  times 
in  the  past  are   not  clearly  understood.   It  may  be  posited  at  this  time 
that  use  of  the  area  was  temporary,  perhaps  related  to  the  availability 
of  certain  economic  plants  or  animals."  In  zones  which  contain  dune 
areas,  a  high  degree  of  association  between  dunes  and  sites  was  noted, 
adding  further  data  to  the  hypothesis  that  seasonal  plant  collecting 
was  conducted  at  these  features.   In  the  higher  elevations,  another 
association  was  observed  between  archaeological  sites  and  the  presence 
of  juniper.   In  all,  92  percent  of  the  prehistoric  sites  were  situated 
with  either  sand  dunes  or  junipers. 

The  distribution  of  prehistoric  sites  and  environmental  characteristics 
of  the  study  tract  have  been  combined  to  construct  three  sensitivity 
zones  reflecting  areas  of  high,  medium,  and  low  density.   The  high 
sensitivity  zone  is  coincident  with  the  distribution  of  juniper  and 
covers  about  17-8  percent  of  the  tract.   The  site  density  in  this  zone 
is  3.24  per  square  mile.   The  medium  zone  includes  hh.7   percent  of  the 
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study  area    in  which  survey  data  yield  a  density  of  \.h\    sites  per 
square  mile.   An  important  point  to  note  is  that  83  percent  of  the 
sites  were  associated  with  sand  dune  localities.   Correspondingly, 
the  medium  sensitivity  zone  contains  proportionately  more  sand  dunes 
than  the  other  zones.   Finally,  the  remainder  of  the  tract,  or  37-5 
percent  of  the  lands,  has  a  density  of  0.13  sites  per  square  mile  and 
is  defined  as  a  low  sensitivity  zone. 


National  Register  Considerations 

According  to  National  Register  criteria  for  evaluation  as  written  in 
the  U.  S.  Government  Code  of  Federal  Regulations  (36  CFR  60) ,  2k   of 
the  26  sites  recorded  during  the  Red  Wash  study  are  not  considered 
eligible  for  nomination  to  the  National  Register  of  Historic  Places. 
These  are  sites  that  (1)  lack  apparent  features  or  diagnostic  artifacts; 
(2)  have  little  or  no  apparent  depth  of  deposits;  and/or  (3)  have  been 
damaged  or  disturbed  by  natural  or  human  impact.   They  are,  therefore, 
unlikely  to  yield  data  important  to  history  or  prehistory. 

Two  sites,  ^2UN799  and  42UN818,  are  considered  to  be  eligible  for 
nomination  to  the  National  Register.   Site  *t2UN799  is  the  Kennedy  Stage 
Station  of  the  Uintah  County  Railway  toll  road  between  Vernal  and  Dragon, 
Utah.   This  transportation  system  was  undisputedly  important  in  the 
economic  development  of  Uintah  County  and  the  stage  station,  as  a  part 
of  the  system,  should  be  protected.   The  site,  unfortunately,  is  in 
poor  condition  due  to  the  effects  of  vandalism.   Its  structures  are  no 
longer  intact.  A  qualified  historical  archaeologist  should  test 
excavate  or  inspect  the  site  before  its  overall  significance  is  deter- 
mined. 

A2UN818  is  an  extensive  prehistoric  campsite  covering  a  600  meter  by 
A00  meter  area.   The  site  likely  has  at  least  two  components,  Archaic 
and  Fremont,  and  probability  of  subsurface  cultural  materials  is  very 
high.   The  site  is  in  good  condition  and  should  be  protected  because  of 
its  potential  for  yielding  information  about  regional  prehistoric 
settlement  patterns  associated  with  sand  dunes. 


Management  Recommendations 

As  noted  in  the  previous  chapter,  sensitivity  zones  had  to  be  constructed 
apart  from  the  original  stratification  of  the  study  tract  into  juniper, 
drainage,  and  desert  shrub  strata.   This  delineation  was  brought  about 
by  two  circumstances.   First,  field  observations  indicated  that  boundaries 
between  the  earlier  strata  were  not  clearly  evident  on  the  ground  and,  in 
fact,  some  sample  units  were  mi sclassi f ied  in  the  sampling  design.   It 
was  observed,  for  example,  that  81  of  the  sample  units  contained  juniper 
as  opposed  to  the  56  juniper  stratum  units  chosen  in  the  preselected 
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sampling  design.   Of  more  importance  to  the  delineation  of  sensitivity 
to  impacts  assessment  was  the  subsequent  realization  that  the  pre- 
fieldwork  stratification  did  not  completely  reflect  the  important  inter- 
play between  critical  environmental  variables  and  site  distribution. 
As  a  result  of  these  factors,  then,  the  sensitivity  zone  boundaries 
discussed  and  illustrated  in  Chapter  IV  were  derived. 

Recommendations  for  project  specific  cultural  resource  clearances  in 
each  of  these  zones  are  as  follows.   Field  inspections  by  archaeologists 
should  continue  in  the  zones  delineated  as  being  high  and  medium.   In 
the  case  of  the  high  zone,  which  is  denoted  by  the  presence  of  juniper, 
avoidance  of  critical  areas  is  fairly  easy. 

The  definition  of  the  medium  zone,  however,  presents  the  possibility 
for  a  further  management  decision.   In  this  zone  a  significant  number  of 
the  cultural  resource  sites  seem  to  be  associated  with  the  sand  dune 
locales.   Thus,  although  we  recommend  in  an  overall  sense  that  the 
requirement  for  cultural  resource  inspection  continue  in  the  medium 
zone  on  a  site  by  site  basis,  it  might  be  further  possible  to  define 
additional  culturally  vacant  areas  within  this  zone  (i.e.  those  areas 
lacking  sand  dune  development).   This  situation  would  appear  viable 
if  (l)  the  BLM  were  to  define  sand  dune  localities  (e.g.  from  aerial 
photographs  and/or  field  verifications);  or  (2)  if  developers  were 
required  to  avoid  areas  of  stabilized  dunes. 

The  low  sensitivity  zone  seems,  based  on  our  sample,  to  be  nearly  void 
of  significant  cultural  resource  sites.   In  this  instance,  it  is  recom- 
mended that  project  specific  cultural  resource  clearance  need  no  longer 
be  required.   It  might  be  well,  however,  to  stress  to  developers  that 
scant  remains  of  prehistoric  and  historic  activities  may  be  encountered 
and,  if  recognized,  should  be  avoided  and  promptly  reported  to  BLM 
cultural  resource  personnel. 

All  known  cultural  resource  site  locations  should  be  avoided,  regardless 
of  the  sensitivity  zone  in  which  it  occurs.   If  sites  are  to  be  impacted 
in  the  future,  it  is  recommended  that  the  site  be  revisited  and  a  con- 
trolled surface  collection  of  artifacts  be  made  since  this  strategy 
was  not  included  in  our  field  techniques.   It  may  also  be  prudent  to 
briefly  test  any  endangered  site  to  ensure  that  no  subsurface  deposits 
are  present . 

A  final  recommendation  is  concerned  with  the  development  of  the  sampling 
design.   Based  on  considerable  experience  with  BLM  Class  II  inventories 
in  the  region,  it  is  our  belief  that  the  goals  of  the  BLM  and  cultural 
resources  studies  would  best  be  served  if  contractors  are  allowed  to 
derive  their  own  sampling  schemes.   It  is  certainly  appropriate  for  the 
Bureau  to  indicate  the  type  of  sample  needed  and  the  level  of  inventory. 
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However,  if  the  contractor  is  then  allowed  to  stratify  the  project 
area  and  select  sample  units,  it  is  much  easier  to  identify  the 
need  for  modification  at  critical  times  during  the  fieldwork  phase 
and  revise  the  plan  or  select  new  units  if  necessary.   In  this  type 
of  situation,  the  BLM  should  review  and  comment  on  the  contractor's 
proposed  sampling  design  and  sample  unit  selection  prior  to  initia- 
tion of  the  field  inventory.   This  process  has  been  used  in  two 
recent  BLM  Class  II  surveys  in  western  Colorado  (Chandler  et  al.  1980; 
Burgess  and  Nickens  1980) ,  in  each  instance  with  excellent  results. 
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Figure  15.   Isolated  finds;   numbers  are  field  numbers 
See  Appendix  2  for  artifact  descriptions. 
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26 


27 


Figure  1 6.   Isolated  finds;  numbers  are  field  numbers 
See  Appendix  2  for  artifact  descriptions. 
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Figure  17.   Isolated  finds;   numbers  are  field  numbers 
See  Appendix  2  for  artifact  descriptions. 
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Figure  1  8.   Isolated  finds;  numbers  are  field  numbers 
See  Appendix  2  for  artifact  descriptions. 


70 


APPENDIX   3 
FOSSILS 


71 


X 


Q. 
O. 
< 


3 


3 
O 


X 

<u 
cc 

i 

m 


1 

u 

C 

QJ 

o 

1 — 

•— 

o 

o 

O 

O 

O 

O 

O 

0 

0 

o 

4-1 

z 

z 

z 

z 

z 

z 

z 

z 

z 

^ — X 

CM 

^^ 

E 

1 

^— ^ 

CM 

cn 

CM 

cn 

E 

<D^ 

ro 

E 

c 

0 

C 

i — 

cn 

4- 

i_- 

1 — 

4-> 

o 

■ — ■ 

1-  in 

N ' 

*4- 

c 

— 

ro  4-j 

QJ 

0 

X 

QJ 

4-J 

l_ 

—   c 

c 

1_ 

i_ 

1_ 

i_ 

QJ 

E 

Q. 

OJ 

0) 

o 

a)  ^ 

tt) 

0) 

cu 

in 

N 

cn 

•  — 

4-> 

4-     E 

JQ 

4->      E 

4-J 

^ — ^ 

4-« 

4-J 

• 

4-J 

•  — 

ro 

s_ 

4-J 

O    cn 

4-> 

4-1 

• 

4-J 

4-> 

ro 

c 

to 

!_ 

O 

<0 

ro 

X 

ro  O 

ro 

ro 

ro 

ro 

•  — 

OJ 

1 

4- 

l/l 

O 

L.      U 

(U 

O  MO 

0 

.— 

0 

0 

X 

E 

c 

0) 

I/) 

QJ    4- 

4-> 

in 

in 

■O 

in 

m 

cn 

OJ 

OJ 

Q 

4-> 

ro 

X 

E 

ro 

_* 

in 

C 

cu 

4->     0) 

4-J 

OJ 

<U 

E 

OJ 

<U 

l_ 

0 

OJ 

O 

c 

ro    c 

"o 

c 

C    LA 

c 

c 

c 

O 

14- 

•— 

c 

JO 

o 

o  o 

in 

0) 

O   •— 

O 

CA 

O 

O 

CA 

J= 

O 

CD 

CO   JO 

— 

E 

CQ  — 

CO 

' 

CO 

CO 

CA 

u 

JD 

' 

OJ 

>~ 

OJ 

in 

ro 

cn 

ro 

1— 

ro 

JO 

O 

c 

OJ 

• — 

E 

• — 

UJ 

JZ 

cn 

>• 

• — 

o 

ro 

Q- 

cn 

ro 

JZ 

ro 

4-J 

!_ 

4->     a) 

O 

• — 

c 

a. 

CL 

E 

4-J 

X 

ro    cn 

4-> 

JZ 

• — 

0 

CO 

in 

o 

X 

ro 

4-1 

u. 

JO 

4- 

(/>  .— 

1 — 

<4- 

i_ 

OJ 

CD 

4- 

O 

—      L. 

■ — 

O 

0) 

X 

cn 

o 

o 

<r> 

a) 

.^ 

O 

cn 

X 

Q_ 

cn 

cn 

(U 

—   ^ 

c 

OJ 

X) 

<4- 

•— 

O 

-* 

fD 

ro 

Q. 

J=    ro 

-* 

Q. 

• — 

O 

L. 

h- 

C 
CO 
JO 

Z 

c 
(0 

c 
ro 

Q 

O 
(/) 

z 

>-  O 

ro 

—  14- 
O    O 

>- 

ro 

0 

O 

in 

z 

cn 

X) 

O 

_i 

X 

ro 
a) 

z 

ro 
0 

> 

— 

o 

O 

o 

O 

O 

0 

O 

0 

O 

QJ 

4J 

CM 

CM 

o 

O 

O 

0 

CO 

0 

O 

' — 

Li_ 

CO 

CM 

1 — 

CM 

CM 

■— 

■— 

■ — 

■ — 

UJ 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

CM 

O 

o 

O 

O 

O 

O   O 

O 

O 

0 

O 

O 

O 

O 

0 

O    O 

i — 

eg 

LT\ 

O  CO 

v£> 

O 

LA  vO 

r-» 

LA 

CA  vO 

-Sf 

LA 

LA 

cn 

CO    CM 

s: 

CM 

LA 

r-^  — 

CO 

o 

r^vo 

1 — 

vO 

vO  CO 

-— ■ 

CO 

LA  CO 

r~"   *— " 

H 

<D 

CA 

CXI 

P^  o 

cn 

LA 

—  vO 

CM 

vO 

CM 

LA 

CA 

LA 

CM 

LA 

-3"    LA 

r> 

C 

la-3- 

Cn-3" 

CM 

-3" 

CA-3" 

CA  -3" 

CA-3" 

CA  -3" 

CA-3- 

CA-3" 

O 

vO 

-3" 

-3"  -3" 

vO 

-3" 

vO  -3" 

vO 

-3" 

M3  -3" 

VO 

-3- 

vO  -3" 

VO  -3" 

M 

-3- 

vD  -J" 

-3" 

-^■ 

J" 

-3- 

-3- 

-3- 

-3- 

' 

LJ 

-z. 

UJ   Z 

LU 

Z 

UJ   z 

LU 

Z 

UJ 

Z 

LU 

■z. 

UJ 

z 

LU    Z 

CO 

CO 

CO 

CO 

CO 

CO 

co 

MD 

vO 

vO 

vO 

vO 

vO 

vO 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

C 

n 

•> 

~ 

• — 

r— 

LU 

■MM 

n 

1 — 

■» 

1 — 

** 

•— 

* 

• — 

o 

-w 

UJ 

oo 

-14  UJ 

CO 

-I* 

LU 

CM 

H4 

H4 

-14 

-14 

•  — 

Z5 

-3" 

vD 

5  -3"  vO 

UJ 

LU 

JZ 

CM 

JZ 

CM 

JZ 

LU 

UJ 

JZ 

LU 

LU 

JZ 

UJ 

LU 

JZ 

LU    LJ 

JZ 

4-J 

oo 

CNI 

cn 

Z   CM 

cn 

co 

CM 

ro 

CM 

ro 

ro 

Z 

CM 

ro 

Z 

CM 

ro 

z 

CM 

ro 

CO    CM 

ro 

Cl 

ar 

1 — 

ec 

■ — 

CM 

4-1 

CC 

4-J 

or 

4-* 

CM 

4-> 

CM 

j-j 

CM 

4-< 

CM 

4-> 

•  — 

•> 

•> 

•> 

cc 

zd 

•> 

ZD 

•> 

3 

n 

a: 

ZD 

« 

CU 

Z3 

■ 

CC 

ZD 

-  CC 

Z3 

l_ 

-w- 

•0 

JZ 

r+J         - 

JZ 

-u 

.+»      - 

-w- 

•> 

H4 

H4 

-w 

-14 

u 

UJ 

oo 

<0 

3     CO 

ro 

UJ 

•» 

#* 

3  co 

n 

-3. 

00 

A 

3 

•« 

•^ 

LU 

a 

•* 

3 

* 

•» 

3       - 

•» 

in 

z 

oo 

4-> 

Z  CO 

4-> 

CO 

oo 

is 

co  r^ 

5 

CO 

r-~ 

3 

CO 

00 

3 

CO 

OO 

3 

CO 

OO 

3 

co  co 

3 

0) 

1- 

Z3 

H 

Z3 

CO 

z 

1- 

z 

h- 

z 

CO 

z 

CO 

Z 

CO 

Z 

CO 

Z 

Q 

#. 

•* 

h- 

•* 

M 

1- 

* 

h- 

•* 

H 

- 1— 

-14 

•. 

.. 

-14-       - 

r. 

-+t 

JZ 

Ht     « 

JZ 

-14 

•« 

JZ 

-14 

JZ 

-14 

JZ 

-14 

JZ 

-14 

JZ 

1 — 

UJ 

LA 

03 

uj  cn 

ro 

LU 

•» 

l/> 

3  r^ 

in 

LU 

CA 

in 

3 

•k 

in 

LU 

^ 

in 

zs. 

* 

in 

3       - 

in 

rn 

z 

. — 

N 

Z    CM 

N 

CO 

vD 

ro 

CO    CA 

ro 

CO 

OA 

ro 

z 

-3- 

ro 

Z 

-3- 

ro 

"21 

-3- 

ro 

Z  -3" 

ro 

cn 

c 

c 

3 

3 

3 

3 

3 

12 

3 

CO 

A 

, 

ro 

«*      ■ 

ro 

■» 

• 

•«     • 

M 

s 

•s 

• 

•* 

• 

+* 

».       • 

_l 

■+* 

o 

c 

-w-  o 

c 

-14 

O 

■0 

-W    0 

"O 

Ht 

U 

■0 

-14 

0 

"O 

-14 

O 

XI 

-14 

0 

X 

-14     O 

X 

3 

<u 

o 

UJ     (D 

o 

13 

0) 

OJ 

3     CD 

0) 

3 

0) 

<u 

LU 

a) 

<u 

3 

0) 

cu 

ZS. 

<u 

QJ 

3     OJ 

Q) 

CO 

oo 

CO 

z  co 

CO 

Z 

oo 

C< 

co  co 

ct: 

CO 

00 

ec 

CO 

00 

a: 

co 

00 

CC 

CO 

00 

CC 

Z    CO 

a: 

CU 

4-J 

< 

CO 

< 

CO 

0 

Q. 

•  — 

oo 

cn 

CA 

O 

0 

CO 

CO 

CO 

r-^ 

E 

C 

-3- 

ro 

CM 

LA 

LA 

LA 

LA 

LA 

1 — 

ro 

=> 

vO 

r-- 

LA 

-3- 

-3" 

-sr 

-3- 

-3" 

LA 

OO 

72 


CA 

x  -u 

Q  4J 

z  c 

uj  O 

Q.  O 

Q-  — - 
< 


1 
o 

CU 

C 

CU 

O 

c 

, 

O 

0 

0 

O 

0 

O 

O 

O 

O 

o 

4-1 

z 

JO 

x> 

z 

Z 

z 

Z 

z 

Z 

Z 

o 

— 

c 

>- 

^ — s 

3  — 

L. 

• 

co  jo 

. — x 

1 

1 

cu 

-0 

05 

1       05 

E 

1 

a) 

cn 

^ — ^ 

L.    "O 

c 

• — 

LU    JO 

.—v   cn 

1_ 

*— ^ 

i_ 

N 

CU    c 

cu 

-O 

Z     O 

CM 

CM        03 

c 
0 

CU 

4-> 

CM 

ro 

E 

4-1    05 

1_ 

E    l. 

4-1 

L. 

E 

1— 

4-> 

cu 

E 

E     CO- 

X 

14- 

4-1 

D 

4-* 

O 

0J    in 

in 

c 

LA 

LA 

4_J 

(0 

4J 

c 

CM 

>- 

CA 

0  — 

•— 

0 

— 

r--   1 

CM 

CM     CU 

O. 

O 

0) 

^-^ 

r— 

c 

^-— ' 

if,  .— 

w— 

JO 

*— * 

1 — * 

■* — ' 

O 

W 

1 

</> 

4-J 

(1) 

0J 

cu 

*■ — ^ 

03 

4-1 

1_ 

a) 

l_ 

JZ 

_* 

1_ 

—    c 

JZ 

cn 

t_ 

L.    LU 

l_ 

L.     Q. 

C 

O 

in 

CD 
O 

a> 

i_ 

a) 

CD 

0 

(l) 

■—    in 

in 

c 

cu 

CU    CO 

CU 

<U     03 

CU 

c 

1" 

D- 

4-> 

.— 

•— 

4-1 

CU 

0 

4-* 

4->      1 

4-1 

4J     L. 

in 

O 

4-> 

. — 

JZ 

4-> 

JZ     1 

2 

f— 

4-> 

*->    3 

4J 

4-J     05 

cu 

jo 

O 

0) 

05 

l/> 

0 

05 

in 

cu 

4-> 

05 

05    Z 

03 

03     O 

l_ 

CA 

0 

O 

O 

,^-N 

1_ 

cu 

c 

O 

O 

O 

O 

0. 

<u 

05 

(/) 

*— 

05 

in 

—  CM 

0 

cn 

OJ 

in 

in    E 

CU 

in 

in    cu 

m 

X 

CO- 

05 

—    E 

in 

lw 

E 

■ — 

•— 

in 

i_ 

OS 

u 

E 

c 

CU 

in 

-^ 

05 

cn 

<U 

cu  O 

4-1 

CU 

CU    4-J 

4-1 

05 

0 

1_ 

c 

05 

c 

in  O 

i_ 

*— 

OJ 

c 

C    CA 

1_ 

c 

C      L- 

c 

a.  eg 

TO 

O 

c 

JZ 

0 

O  — 

O 

!_ 

0 

O 

Zt 

0 

O     3 

cu 

CO 

O 

CO 

05 

4-) 

CO 

u_  >_^ 

O 

' — 

u- 

CQ 

CO    X 

4-> 

CO 

CQ     4-> 

E 

cn 

in 

c 

-0 

>- 

CU 

•— 

c 

CU 

.* 

cn 

M- 

T3 

03 

in 

0 

-0 

JZ 

O 

r— 

C 

4->     O 

03 

> 

0 

L. 

L. 

in 

0) 

JZ 

^~ 

CU 

L. 

in    2 

CU     4-1 

O 

JO 

JZ 
Q. 
05 
1_ 
CT) 
O 

a 
0 

3 

4-J 

JZ 

4-> 

2 

4J 

4-> 

O- 

M- 

C 

L. 

1 

c 

in    in 

O 

O 

CU 

<4- 

O 

>- 

JZ 

•0    cu 

1 

<U  — 

4-1 

CU 

O 

C 

05 

4J 

c    cu 

2  — 

0) 

(1) 

2 

3 

05     2 

in 

• — 

CD 

Q. 

4-1 

JZ 

JZ 

O 

O 

4-1 

in 

1— 

-a  jz 

■O 

O 

cu 

•M 

0 

in 

Q.    CU 

CU 

< — 

c 

JO 

s_ 

c 

«4- 

O   JO 

cn 

•— 

03     >- 

\— 

1_ 

in 
4-> 

CT, 

JZ 

0 

O 

c 

cu 

-Q 

JZ 

O 
CU 

14- 
O 

CU 

cn 

4-" 

CU     CU 

cn  o. 

05 

c 

JZ 

a. 

03 

JZ    — 
4J      O 

05 

W 

-O 

c 

XI 

5    tn 

in 

0.-0 

-0    O 

05 

03 

0 

l_ 

0) 

cu 

c 

O    05 

05 

O 

•  — 

•  —     r— 

L. 

< — 

1 — 

O    4- 

O 

3 

L. 

CO 

0) 

-l    2 

CO 

1— 

i_ 

CC    in 

-a 

O 

in 

z    0 

> 

-7 

O 

0 

1 
0 

0 

O 

O 

O 

O 

O 

0 

CU 

+-» 

-3" 

0 

0 

CM 

O 

vO 

vO 

-3- 

CM 

CM 

r~ 

u_ 

O 

cn 

cn  cn 

cn 

O 

r— 

CA 

-3- 

-3" 

UJ 

LA 

-3- 

-3"  -3- 

-3- 

LA 

LA 

LA 

LA 

LA 

cm 

O 

O 

0 

O 

0 

0 

0  0 

O 

0 

O 

O 

O    O 

O 

O 

O 

• — 

O 

CA 

0 

cn 

vD  CO 

vO  vO 

CO 

-3- 

-3" 

. — 

CM    CM 

r-»  -3- 

CO 

2: 

vO 

r-» 

-3" 

CM 

«•» 

CM 

O  — 

-3" 

LA 

O 

CO 

*—     r— 

r*« 

r^ 

LA 

1— 

0) 

-3- 

-3" 

CA 

-3- 

CA 

-3"  OA 

r^. 

LA 

CO 

vO 

O    -3" 

■— 

CA 

« — 

3 

c 

CA 

-3- 

CA  -3" 

OA-3- 

CA-3- 

CA  -3" 

CA  -3- 

LA  -3" 

vO 

-3- 

vO 

0 

\0 

-3- 

vO  -3" 

vO  -3- 

sO  -3" 

vO 

-3" 

vO 

-3" 

VO    -3" 

vO 

-3- 

vO 

M 

-3- 

-3" 

-3" 

-3" 

-3" 

-3" 

-3- 

-3- 

LU 

z 

LU 

Z 

LU 

z 

LU   Z 

LU 

Z 

LU 

Z 

LU    Z 

LU 

z 

LU 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

vO 

vO 

SO 

vO 

vO 

vO 

vO 

vO 

vO 

— 

— 

cn 

cn 

cn 

cn 

cn 

cn 

en 

O 

•. 

6 

C 

H* 

LU 

H* 

LU 

-Lt 

LU 

-+r  LU 

-I* 

-Lt 

-k 

-W 

— 

-l-t 

■— 

O 

3 
Z 

CM 

jz 

LU 

CM 

JZ 

LU 

CM 

JZ 

3    CM 

JZ 

LU 

LU 

JZ 

LU 

LU 

JZ 

3    LU 

JZ 

LU 

LU 

O 

LU    LU 

0 

•— 

CM 

<D 

CO 

CM 

05 

CO 

CM 

05 

Z   CM 

05 

CO 

CM 

05 

Z 

CM 

05 

co  -3" 

05 

CO 

LA 

O 

CO    LA 

0 

4-> 

CC 

4-< 

CC 

4-) 

CC 

4-> 

CC 

4-> 

CM 

4-1 

CM 

4-> 

CM 

4-> 

CM 

1 

CM 

1 

O. 

n 

ZD 

M 

ZD 

« 

ZD 

m 

ZD 

•> 

CC 

Z5 

* 

CC 

Z5 

-  CC 

Z3 

•» 

cc 

JZ 

-  CC 

JZ 

•— 

-w- 

■> 

-Lt 

•> 

H» 

•N 

H*     ~ 

-Vt 

-w- 

-\i 

-kf 

0; 

-W- 

03 

1- 

3 

CO 

n 

IS 

CO 

M 

3 

CO 

n 

LU    CO 

•^ 

3 

•* 

•* 

LU 

•» 

•> 

LU        ~ 

•» 

3 

* 

4-> 

3    - 

4-1 

O 

z 

00 

3 

co  a 

U 

co  a 

3 

zoo 

3 

z 

CO 

3 

Z 

CO 

3 

Z    CO 

~3- 

CO 

CO 

Z3 

co  co 

ZD 

10 

1— 

z 

1- 

z 

1— 

CO 

1- 

Z 

00 

Z 

CO 

Z 

CO 

z 

00 

CO 

cu 

n 

•k 

* 

•x 

•^ 

y- 

•« 

1— 

- 1— 

•* 

1— 

•» 

- 1— 

* 

Q 

-u- 

K 

-C 

-Lt 

K 

JZ 

-Lt 

0 

JZ 

-w    - 

JZ 

-+t 

JZ 

-w- 

JZ 

-1* 

s_ 

-Lt 

1_ 

-kf 

l_ 

LU 

0 

in 

LU 

0 

in 

3 

0 

in 

LU   LA 

in 

JS 

•* 

in 

LU 

•» 

in 

LU 

D 

LU 

** 

Zi 

3      - 

ZI 

• — 

z 

<u 

CO 

05 

co 

1 — 

05 

Z   — 

05 

z 

. — 

05 

CO 

• — 

03 

Z  CO 

05 

CO 

(T\ 

03 

co  en 

05 

03 

3 

IS 

3 

3 

^ 

3 

in 

in 

in 

cn 

A 

a 

as 

« 

n 

• 

«t       • 

»• 

• 

*■ 

•*            • 

O 

■* 

• 

O 

*    • 

O 

cu 

-Lt 

0 

TO 

H* 

0 

"O 

-w 

u 

T3 

H*    O 

"O 

-Lt 

0 

TJ 

-Lt 

0 

x> 

-14-     O 

c 

-Xs 

0 

c 

-W     O 

c 

_i 

3 

z 

CU 

cu 

3 

cu 

a) 

3 

cu 

CU 

3   cu 

CU 

LU 

cu 

<U 

3 

CD 

CU 

LU      CU 

•— 

LU 

CD 

"— 

LU     CU 

•■— 

CO 

a: 

CO 

CO 

as 

CO 

00 

CC 

Z   CO 

CC 

CO 

CO 

QC 

Z 

CO 

a: 

co  co 

Q 

CO 

CO 

Q 

z  co 

0 

CU 

4-1 

< 

CQ 

< 

00 

Cl 

.— 

,_ 

P— 

CA 

LA 

CM 

CM 

r-^ 

r-~- 

E 

c 

ca 

0 

O 

1— 

■ — 

vO 

CO 

vO 

vO 

05 

zd 

LA 

vO 

vD 

O 

LA 

-3" 

LA 

LA 

LA 

OO 

73 


Q- 
Q- 

< 


u 

0) 

C 



O 

,_ 

O 

O 

O 

O 

0 

0 

O 

O 

O 

o 

4-J 

Z 

z 

z 

Z 

z 

z 

Z 

z 

z 

o 

^— ^ 

- 

0 

qj 

» 

E 

- — « 

■M 

c 

,, — s 

0 

•    in 

c 

O 

E 

CA 

^ — ^ 

^ — ^ 

03    4-J 

• — 

-Q 

CO 

E 

—    c 

•* 

^ — s 

in 

OA 

X 

in    1 

-d- 

T3     CD 

^— ^ 

c 

0 

CM 

4-J 

c 

•V 

l_ 

c  z 

4-J 

E 

CM 

E 

C 

CD 

UI 

X 

CD 

O 

CD 

O 

Zl 

X 

E    cn 

E 

CD 

-* 

4-1 

4-J 

O 

O 

—    E 

0 

03 

4_j 

CM 

E 

0 

C 

CM 

CU 

4-J 

•— 

0) 

4-J     O 

JZ 

CA 

. —    i_ 

r-       CD 

Q_ 

cn 

1_ 

CL> 

* — 

. — 

03 

% — ' 

Cl 

03    O 

cn 



—  14- 

*•— • '  ^~ 

TO 

JZl 

E 

4-J 

O 

m 

1-    LA 

D 

4-J 

i_ 

1_ 

i_ 

cn 

1_ 

s_ 

in 

l_ 

i_ 

4-J 

O 

1_ 

L-    O 

1_    1_ 

I/) 

CD 

CD 

14- 

CD 

fD 

4-1 

CD 

D 

CD 

03 

C     X 

1_ 

03 

CD 

CD    O 

CD     Zl 

4-J 

C 

i_ 

c 

4-J 

J-J 

CD 

4-J 

u 

CD 

JZ 

CD 

4-J 

4-J   CM 

4-J     4-J 

4-1 

CD 

O 

M- 

CD 

4-J 

4-J 

O   3 

4-J 

L. 

4-J 

4-J 

4-J 

03 

C 

-Q 

in 

0! 

>- 

03 

03 

CD 

c    1 

03 

03 

03    4J 

03      ^ 

O 

O 

4-J 

. — 

CD 

O 

. — 

O 

E 

O 

f— 

4-J 

O    LU 

"O 

O 

O    in 

O    — 

in 

-Q 

C 

CD 

C 

l_ 
O- 

in 

03 

cn 

OA 

in 

4-J 
l_ 

c 

CD 

O 

E 

CD 

4-J 

CU 

in 

in    oj 

CD 

in  jd 
03 

CD 

cn 

10 

O 

CD 

CD 

-Q 

JZ 

X 

CD 

D 

in 

CD    O 

03 

• — 

CD 

CD   — 

CD    -Q 

C 

c 

CD 

> 

"O 

c 

O 

in 

c 

4-J 

a> 

C    LA 

O 

4-J 

c 

c 

C     O 

O 

0 

!_ 

0) 

c 

0 

i_ 

.— 

CM 

0 

i_ 

O    — 

O 

c 

0 

O      4-> 

O     1- 

CO 

O- 

""- 

in 

CD 

CO 

o_ 

u_ 

CO 

1 

O- 

CO  ^ 

1 

QJ 

CO 

CO     03 

co    o_ 

■0 

CD 

E 

c 

U) 

O 

03 

-a 

CD 

CD 
Ol 

4-J 
4-J 

0) 

in 

-O 

O     03 

a, 

U3 

CD 

CD 

CD 

JZ 

•— 

JZ>     CD 

i- 

O- 

Q. 

O) 

4-J 

l_ 

l_ 

03 

O 

O 

-O 

■3 

O- 

CD     03 

•— 

O    JZ 

>- 

O 

Ol 

in 

jz 

in 

in 

1_ 

in    0 

03 

4-J 

CD    — 

n 

u 

\    c 

r— 

C    — 

en 

0 

cd 

, 

c 

>- 

>- 

>- 

m    <d 

O 

CD 

—    "— 

O- 

, — 

CD 

03 

03 

03 

in 

—    CO 

CJ) 

03    JZ 

0 

O 

0 

-Q 

• — 

0) 

■— 

Lt- 

Tj 

1_ 

C 

O 

O 

O 

CD 

—    c 

O 

• — 

■O     >- 

t— 

IS) 

4-J 
in 
CO 

12 

>- 

03 

O 

3 
O 

i_ 
i_ 
03 

Z 

O- 
CD 
CD 
4-J 
CO 

Q. 
4) 
CD 
4-J 
CO 

Q. 
CD 
CD 
4-1 

co 

C 

CD 
i_ 
X) 

Clay   h 
of   Gle 

<D 
O- 
O 

CO 

1_ 

03 
O 

Smal  1 
in    cla 

> 

-7 

O 

O 

0 

O 

1 
O 

O 

1 
0  0 

0 

O 

0 

CD 

4-J 

O 

-d" 

0 

O 

O 

O 

-d-  0 

0 

O 

-d- 

""— 

u_ 

OA 

0 

O 

OA 

O 

00  0 

cn 

OA 

00 

LlJ 

^r 

LA 

LA 

LA 

-d- 

LA 

-d-  la 

-d- 

-T 

-d- 

cm 

0 

O 

O 

0 

O 

O 

O 

O 

O 

O 

0  0 

O 

0 

O  O 

O  O 

■ — 

1 — 

CM 

vD 

OO 

CM 

r-. 

LA 

-d- 

LA 

O  CO 

O 

-T 

CM    LA 

-d-  0 

21 

0 

LA 

O 

-d" 

CM 

-d- 

CM 

-cr 

CA-d" 

—  0 

O 

r*. 

0  r^ 

-d-  ca 

h- 

<u 

OA  CM 

1-^ 

CM 

-d- 

CM 

-d- 

CM 

-d- 

CM 

LA  — 

LA 

0 

LA  O 

LA  OA 

=> 

c 

CM 

-d" 

CA  -d" 

OA  -d" 

ca  -d- 

OA-T 

CA  -d" 

CA-d" 

CA  -d" 

CA  CA 

0 

MD 

-d- 

vD 

-d" 

v£>  -d" 

vO 

-d" 

vx>  -d- 

\D  ^r 

vo  -d- 

MD  -d" 

v£>  -d- 

M 

-d- 

^r 

-3" 

-d" 

-d- 

-d- 

-d- 

^T 

-d" 

LlI 

z 

LlJ 

z 

UJ 

z 

UJ 

Z 

UJ 

Z 

LU    Z 

LU 

z 

UJ   z 

UJ    z 

OO 

CO 

00 

OO 

00 

OO 

CO 

00 

co 

v£> 

mD 

vD 

vD 

v£> 

VJD 

^O 

vO 

M) 

OA 

en 

cr> 

OA 

CA 

CA 

OA 

CA 

CA 

C 

-|4   UJ 

-14 

UJ 

-14   LU 

-kr 

UJ 

-kt 

UJ 

UJ 

-14 

LU 

-|4   LU 

-14   UJ 

O 

12 

CM 

jz 

3 

CM 

jz 

UJ 

CM 

JZ 

UJ 

CM 

JZ 

UJ 

CM 

JZ 

CM 

JZ 

-2 

CM 

JZ 

3    CM 

JZ 

Z2    CM 

JZ 

•  — 

Z 

Osl 

03 

z 

CM 

03 

z 

CM 

03 

z 

CM 

03 

z 

CM 

03 

CM 

03 

CO 

CM 

03 

CO    CM 

03 

Z    CM 

03 

i-> 

cc 

4-> 

CC 

4-J 

CC 

4-J 

CC 

4-J 

cc 

4J 

CC 

4-J 

CC 

4-1 

CC 

4-J 

CC 

4-J 

Q. 

* 

ZD 

■> 

zd 

•> 

ZD 

^ 

Z3 

- 

ZD 

•> 

ZD 

« 

ZD 

» 

ZD 

" 

ID 

■— 

-14 

n 

-14 

«. 

-14 

* 

-w 

»• 

-14 

«* 

-14        - 

-14 

•* 

-14        « 

-14        « 

1_ 

LlJ 

GO 

n 

UJ 

OO 

* 

12 

OO 

a 

3 

CO 

•* 

Zs- 

00 

*■ 

-2    CO 

** 

3 

CO 

•* 

3    CO 

•» 

UJ    CO 

" 

O 

CO 

OO 

3 

CO 

co 

12 

co 

co 

32 

co 

co 

3 

CO  CO 

3 

Z  CO 

.2 

z 

co 

5 

z  00 

IS- 

CO  00 

3 

in 

1— 

CO 

h- 

co 

H 

co 

h- 

CO 

I— 

co 

h- 

CO 

h- 

CO 

I- 

CO 

1— 

CO 

<D 

^ 

e, 

* 

a 

•^ 

•* 

■* 

* 

•" 

Q 

-14 

„ 

JZ 

-14 

„ 

JZ 

-kr 

r. 

JZ 

-Lt 

p. 

JZ 

-14 

». 

JZ 

-14        - 

JZ 

-Lt 

•> 

JZ 

-14        - 

JZ 

-14        « 

JZ 

]2 

OD 

in 

3 

OA 

to 

Z5. 

LA 

in 

^? 

LA 

in 

12 

LA 

in 

■3.    CA 

in 

3 

OA 

in 

3    CA 

in 

-2  ^O 

in 

1 — 

co 

03 

co 

, — 

03 

CO 

, — 

03 

CO 

r— 

03 

CO 

1 — 

03 

CO    CM 

03 

Z 

CM 

03 

Z    CM 

03 

CO    CM 

CD 

ru 
CO 

0) 

5 

12 

3 

3 

3 

j2 

-2 

Z2 

3 

-14 

O 

T3 

-kr 

O 

"O 

-w- 

CJ 

■a 

-+t 

CJ 

-0 

-Ut 

O 

-O 

-14     O 

■O 

-kr 

<J 

TJ 

-14    O 

XI 

-14     O 

"O 

_J 

UI 

CD 

CU 

Z3. 

CD 

CD 

^? 

0) 

<D 

5 

a> 

CD 

UJ 

CU 

CD 

12     CD 

CD 

-2 

0) 

CD 

3     CD 

CU 

12     CD 

CD 

z 

go 

CC 

co 

CO 

a: 

CO 

CO 

QC 

co 

(yi 

c£ 

CO 

Ul 

CC 

Z    CO 

CC 

z 

CO 

CC 

z  co 

cc 

Z    CO 

cc 

0) 

4-J 

<: 

CO 

0 

< 

co 

< 

CL 

.— 

OA 

r^. 

-d- 

-d" 

-d" 

CA 

0 

O 

' — 

E 

c 

0 

■H 

1 — 

r-- 

CM 

CM 

CM 

03 

ID 

MD 

\D 

MD 

^D 

vO 

vO 

l-x 

r-» 

r-» 

OO 

Ik 


CA 
X 

o 


Q. 

< 


1 
(J 

cd 

c 

. — 

0 

. — 

O 

0 

0 

O 

O 

O 

O 

O 

O 

o 

4-1 

Z 

z 

z 

z 

Z 

z 

z 

z 

z 

<_) 

„ 

„ 

,_ 

- 

« 

- — «    4-> 

^— ^ 

4-J 

^ — , 

, — . 

^ — ^ 

* — ^ 

^ — 1 

•   c 

. 

c 

• 

• 

• 

ro 

• 

• 

ro    <D 

ro 

CD 

ro 

ro 

ro 

• — 

ro 

ro 

—    in 

.— 

in 

• — 

■— 

• — 

CD 

X 

• — 

• — 

, — „ 

■0    Ci) 

■0 

CD 

"O 

"O 

X 

cn 

X 

X 

c 

CM 

i_ 

i_ 

X 

E 

0 

E 

E    Q- 

E 

Q. 

E 

E 

E 

•  — 

E 

E 

l_ 

O 

4-1 

,— 

—    CD 

■— 

<D 

. — 

• — 

LA 

CM 

■ — 

0) 

■— 

CD 

Q. 

^_^ 

v—    0 

^-^ 

O 

V ^ 

n—^ 

^^ 

c 

^— " 

*^-^ 

• — 

v— ^ 

*— 

ro 

ro 

2 

4-1 

4J 

1_ 

l_ 

L.     O- 

l_ 

Q- 

l_ 

l_ 

L- 

O 

l_ 

1_ 

!_ 

i_ 

1_ 

O 

a) 

CD    ro 

CD 

ro 

CD 

CD 

(D 

X 

CD 

CD 

3 

CD 

3 

lfl 

4-> 

4-1    L- 

4-> 

L- 

4-> 

4-> 

4-J 

4-J 

4-J 

4-> 

4-J 

4-J 

0) 

4-J 

4-1    ro 

4-J 

ro 

4-J 

4-J 

4-J 

cn 

4-J 

4-J 

4-J 

Q 

ro 
O 
10 

CD 
c 
0 

QQ 

ro    O 
O 
m   a) 

0)     4-1 

c    L- 

0  => 

QQ     4-1 

ro 
0 
in 

CD 

c 
0 

CO 

O 
CD 

4-J 

J- 
D 
4-J 

ro 
u 
in 

CD 

C 

0 

ro 
O 
in 

CD 
c 
0 

CO 

ro 
O 

in 

CD 
c 
0 

co 

c 

X 

O 
QJ 
1 

ro 
O 
in 

CD 

c 
0 

co 

ro 
O 
in 

CD 

c 

0 

CO 

X) 
ro 

-Q 
O 
l_ 
Cl 

ro 
O 
in 

CD 
c 
0 
co 

>- 

-O 

ro 

-O 

O 

L. 
CL 

X     CD 

1 

X 

CD 

>« 

E 
O 

4-J 

^ 

4-J     CD 

4-1 

en 

ro 

4-1 

>~ 

>• 

03 

3   -O 

D 

"O 

■ — 

O 

ro 

ro 

>~ 

O   — 

O 

— 

O 

J3 

•— 

■ — 

r 

O 

in     t- 

in 

i_ 

O 

O 

Q_ 

CD 

CD 

<4- 

CD 

ID 

14- 

<+-     >- 

u- 

>~ 

en 

O) 

O 

CD 

en 

CD 

1_ 

O 

O    ro 

O 

ro 

ro 

ro 

ro 

c 

C 

CD 

O 

Q 

• — 

r— 

c 

c 

<D 

c 

• — 

• — 

CD 

CD    O 

CD 

U 

•— 

•— 

Q. 

•— 

X 

X 

a. 

o_ 

Q. 

ro 

ro 

O 

ro 

c 

c 

0 

O    en 

O 

en 

L. 

1_ 

^«- 

1_ 

<D 

Cl 

a> 

Q. 

•—    c 

c 

XI 

T3 

in 

X 

!_ 

O 

!_ 

O 

in 

in  — 

1/) 

4-> 

4-J 

4-J 

4-> 

o> 

-0 

X 

-a 

XI 

-C 

0) 

X 

1 

0) 

1 

CD 

4-1 

en 

4-i    c 

4-1 

C 

ro 

ro 

4-J 

cn 

ro 

4-> 

cn 

4-> 

CD 

in 

"O 

in    (0 

in 

CD 

O 

O 

i_ 

X 

O 

in 

X 

in 

X 

ro 

0)    s- 

CD 

s_ 

!_ 

s_ 

O 

•— 

i_ 

(D 

•— 

CD 

• — 

LU 

!_ 

3    +-> 

3 

4-J 

CO 

CO 

z 

i_ 

CO 

S 

i_ 

Z3- 

s_ 

> 

cd 

4-J 

O 

O 

O 

0 

0 

0 

0 

0 

O 

O 

-3- 

CM 

CM 

-3" 

-3" 

0 

0 

-3- 

O 

-3- 

LU 

00 

O 

O 

CA 

CA 

0 

CA 

cn 

CA 

cn 

-j- 

LA 

LA 

-3- 

-3" 

LA 

-3" 

-T 

-3" 

-3- 

Csl 

0 

O 

O   O 

O 

O 

O 

0 

0 

O 

O 

O 

O 

O 

O 

0 

0 

2: 

1 

oo 

O   O 

CM 

r-^ 

MD 

r^ 

O 

-3" 

VO 

vO 

\o 

O 

-3" 

O 

CO 

LA 

CJ 

-3" 

OO 

-3-   LA 

-3" 

-3- 

CM 

0 

vjD 

. — 

CA 

O 

-3- 

CA 

vO 

co 

vO  CO 

LA 

CA 

CO    O 

CO 

O 

OO 

0 

CA 

O 

OO 

O 

r-» 

CA 

r»- 

cn 

r-~ 

en 

c 

0 

N 

rA 

CO 

CA-3" 

CA  -3" 

CA-3" 

OO 

^r 

CA  -J- 

CA 

OO 

CA 

CA 

CA 

CA 

vO 

-3" 

MD  -3" 

vO 

-3" 

vO 

-3- 

CA  -3- 

vO  -3- 

MD  -3" 

vO 

-3- 

\D 

-3" 

-3- 

-3" 

-3" 

-3- 

MD 

-3- 

-3" 

-3" 

-3- 

-3" 

LU 

z 

LU    Z 

LU 

Z 

LU 

-z. 

LU 

■z. 

LU 

■ZL 

LU 

-z. 

LU 

z 

LU 

Z 

CO 

CO 

CO 

CO 

CO 

00 

CO 

CO 

vO 

CO 

vO 

vO 

vO 

vO 

^0 

vO 

vO 

CA 

vO 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

n 

,— 

* 

CA 

* 

■— 

*\ 

r— ■ 

^ 

1— 

•v 

^~ 

^~ 

^^ 

* 

— — 

c 

0 

-Lt 

LU 

-It  LU 

-+f 

LU 

-1*  LU 

-w 

LU 

-Id-  LU 

LU 

LU 

-Lt 

LU 

3 

CM 

X 

ZS  r^ 

IS 

CA 

-C 

Z2- 

rA 

-C 

IS- 

rA 

-C 

3 

CA 

-C 

CNi 

jZ 

■* 

CM 

jZ 

LU 

cm  x: 

Z 

CN 

ro 

CO   CM 

X 

CO 

CM 

ro 

CO 

CM 

ro 

co 

CM 

ro 

CO 

CM 

ro 

CM 

ro 

-Lt 

CM 

ro 

z 

cm    ro 

4-> 

cc 

4-1 

a: 

ro 

Cd 

A-> 

CC 

4-> 

CC 

4-J 

CC 

4-J 

CC 

4-J 

LU 

CC 

4-1 

CC     4-J 

Q_ 

* 

r> 

4-» 

» 

=3 

» 

^ 

•^ 

r> 

" 

=D 

•> 

r) 

Z 

■=> 

•> 

rj 

L. 

-1* 

*. 

-+t     « 

=5 

-W- 

•> 

-W 

•> 

-+t 

•> 

-Lt 

•> 

-Lt 

» 

" 

-Lt 

" 

LU 

CO 

r* 

Zs  00 

zs 

co 

M 

3 

CO 

». 

3 

CO 

•* 

3 

CO 

•<■ 

LU 

CO 

■* 

** 

CO 

•" 

IS 

CO 

(J 

OO 

CO 

^ 

Z  CO 

* 

z 

CO 

^ 

CO 

CO 

3 

co 

co 

-3. 

co  a 

^ 

Z 

co 

ZS- 

-It  CO 

^ 

z 

co  zs 

l/l 

h- 

CO 

h- 

3 

h- 

co 

H 

CO 

h- 

CO 

h- 

CO 

h- 

CO 

Z* 

t- 

co 

V-  00 

QJ 

«, 

CO 

in 

M 

•* 

#* 

•* 

z 

" 

O 

-4* 

«, 

X 

-14-        - 

x 

-Lt 

■. 

x: 

-IJ- 

•> 

-C 

H4 

•> 

JZ 

-Id" 

•> 

x: 

-u- 

•> 

-C 

•> 

-C 

-it 

-  x: 

3  vD 

in 

is  en 

in 

IS 

CTv 

in 

3 

cn 

(/) 

3 

CA 

in 

3 

cn 

in 

ZS- 

LA 

in 

•> 

LA 

in 

LU 

la  in 

1 

co 

CM 

ro 

CO    1 — 

ro 

CO 

■ — 

ro 

co 

1 — 

ro 

CO 

. — 

ro 

CO 

1 — 

ro 

z 

CM 

ro 

i_ 

CM 

ro 

Z 

cm    ro 

<D 

3 

13 

3 

„ 

3 

^ 

^ 

. 

3 

^ 

1 

Z% 

<D 

4-> 

# 

3 

„ 

13 

a; 

-W- 

u 

X 

-1*  u 

X 

-W- 

<_> 

-O 

-14- 

u 

"O 

-LT 

O 

X) 

-J* 

O 

X 

-Lt 

U 

X 

c 

<J 

X 

-Lt 

O   X 

1 

3 

OJ 

CD 

LU     CD 

CD 

LU 

CD 

CD 

3 

CD 

CD 

LU 

CD 

CD 

LU 

CD 

CD 

rs- 

0) 

a) 

a) 

a) 

CD 

zs- 

CD    <D 

z 

CO 

a: 

co  co 

a: 

CO 

CO 

al 

CO 

00 

Q£ 

Z 

CO 

a: 

CO 

CO 

CC 

z 

00 

a: 

0 

CO 

CC 

co 

CO    CC 

CD 

4-J 

CO 

< 

CO 

0 

Q 

LU 

< 

CO 

0 

Q. 

"  — 

vO 

vO 

vO 

MD 

vO 

-J- 

-fl- 

-3- 

E 

c 

CM 

, 

, — 

• — 

CM 

CM 

CM 

03 

=D 

r^ 

r-^ 

r-^ 

r^- 

r^- 

r*. 

r-- 

r~- 

r^- 

CO 

75 


CO 
X 

Q 


Q. 
Q_ 

< 


o 

0)    c 

—  o 

o 

o 

o 

O 

o 

0 

O 

0 

in 

03 

>- 

o 

z 

z 

z 

z 

z 

z 

z 

z 

* 

,—v 

« 

*-» 

s—~            14- 

•    E    O 

03 

^^ 

'~"^ 

*""* 

'    * 

03 

(0 

•— 

03 

03 

ro 

ro 

—  o  o> 

■o 

• — 

•— 

•— 

■— 

"O 

T3   ro    Ifl 

, — > 

-0 

-O 

-0 

-0 

c 
o 

03 

E 

CM 

E 

E    O  -O 

E 

E 

E 

E 

E 

in 

o 

4_j 

—    03 

•—    ■ —     4-> 

CM 

CM 

r— 

CM 

^ 

CM 

Q. 

— '    ro     03 

' 

4-J 



— ' 

' — ' 

' 

4-J 

c 

l_ 

L.      S- 

l_     .-    i_ 

1_ 

0) 

l_ 

1_ 

U 

L. 

i_ 

o 
in 

Q 

03    Z3 

OJ     Q.   (U 

03 

E 

0> 

03 

0) 

0> 

0>    ifl 

4-J     4-1 

4-1      O     4-1 

4-J 

O) 

4-J 

4-> 

4-> 

4-1 

4-J    03 

4-1 

4->     4-1    4-1 

4-J 

ro 

4-J 

4-1 

4-J 

4-J 

4-J    C 

0J      >- 

03     03    <T3 

03 

i_ 

0J 

03 

ro 

ro 

ro    O 

o  — 

L3     0>   O 

O 

>4- 

o 

O 

0 

0 

O   J3 

(/)   -Q 

id  -a   in 

(/) 

1/3 

l/> 

in 

t/» 

in 

03 

•— 

0) 

• — 

^ 

03   -Q 

03    1-      • 

Oi       03 

»^ 

0) 

03 

03 

0) 

03  — 

C     O 

c           <0 

T3        C 

0) 

c 

c 

c 

c 

c    ro 

O     »- 

O    c  — 

—     o 

JZ 

o 

0 

0 

0 

O    E 

CO     Q. 

CO      O  "O 

s-       CO 

CO 

CO 

CO 

CO 

CO 

CO     in 

03 

f0 

cn 

o> 

o> 

c 

c 

1      0) 

c 

O) 

in 

•— 

>— 

JZ     CT) 

•— 

>- 

-O    TJ 

4->    03 

03 

ro 

+-»   TJ 

-0 

>- 

Q. 
03 

03 

c  — 

</>  Jj 

r— 

u 

3   — 

c 

>» 

03     L- 

0) 

O- 

T3 

O     L- 

0) 

ro 

O 

3   +-* 

T3 

V) 

u 

»"~ 

O-U- 

</> 

O 

K- 

>- 

4-> 

O 

M- 

o  o 

1       03 

o 

O 

-    03 

1 

o 

4-J 

2 

f— 

0)  — 

4-> 

JZ 

C7> 

o 

O- 

o 

03     03 

0) 

14- 

03 

Q.    O 

(A     03 

4-1 

0) 

cr>  in 

D)"D 

Q. 

O 

03    03 

3 

in 

TJ     03 

-o    C 

03 

o 

—   cn 

3  TJ 

O    Q- 

03 

—    -Q 

—     03 

O) 

^-» 

w    c 

•— 

in    O 

1— 

J3 

1_ 

l_ 

<TJ 

1/3 

■— 

U-      1_ 

1     4-> 

0) 

-C 

<u 

c 

jz  -0 

0 

>> 

JZ     03 

4->     O) 

>-    4-1 

>-  Q. 

• — 

4-J 

■M     C 

>- 

l"~ 

4-1     CD 

in  td 

03     3 

03    O 

03 

in 

ZJ     03 

0.  ro 

I"- 

i-   "O 

03   — 

—     O 

l_ 

03 

O     >- 

0  — 

Z3 

0  — 

LU     L. 

o    in 

O    l/> 

Q 

3 

CO     4-J 

1-   O 

O 

Z      L. 

>     • 

O 

O 

O 

O 

o 

O 

0 

O 

0 

1)     4-> 

CM 

CO 

-3" 

O 

o 

vjD 

CM 

O 

-3" 

—    U_ 

CO 

CO 

CO 

O 

1— 

F— 

CM 

CM 

^~ 

LLl 

-3" 

-3" 

-3" 

LT\ 

LA 

LA 

LA 

LA 

LA 

CM 

O  O 

O   O 

O  O 

O    O 

O  O 

O    O 

O  O 

O    O 

0  0 

" — 

vD  vD 

CM  -3" 

cm  r- 

CO  vO 

CM   — 

cm  r-^ 

la  r-« 

O  -3" 

CO  LA 

s: 

CO   CO 

co  co 

CM   CO 

CO    LA 

CO  — 

CO  -3" 

CO   O 

00  r~- 

CO  CO 

I—     03 

r--~  CO 

r^  co 

CO   CO 

co  r^ 

CM  CO 

CM    CO 

CM  O 

CO  — 

—    CO 

Z3     c 

CO  CO 

CO  CO 

ro  co 

-3"    CO 

-3-  CO 

-3"    CO 

-3-  -3- 

CO  -3" 

-3"   CO 

o 

vo  -j- 

\o  -3- 

vO  -3" 

vO  -3" 

vO  -3" 

>jO  -3" 

vO  -3- 

vO  -3" 

vO  -3- 

M 

-3- 

-3" 

-3" 

J- 

-3" 

J" 

j- 

-3- 

-3" 

LU   Z 

LU    Z 

LU   Z 

LU    Z 

LU   Z 

LU    Z 

LU   Z 

LU    Z 

LU   Z 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

vO 

vO 

vO 

vO 

vO 

vO 

VO 

vO 

vO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

c 

-Id-  UJ 

-14   LU 

-14  LU 

-14  LU 

-)4  LU 

-i4   LU 

-t4  LU 

-14   LU 

-14  LU 

o 

UJ   CM    JZ 

LU    CM   -C 

LU   CM    JZ 

3  f"*  -C 

LU   CO  JZ 

LU    CO  JZ 

LU   CO  JZ 

3  co  jz 

3  co  jz 

•  — 

z  cm    ro 

Z    CM     03 

Z   CM     03 

CO    CM     03 

CO   CM     03 

Z    CM    CO 

z  cm    ro 

co  cm    ro 

z  cm    ro 

4-> 

DC     4-> 

DC   4-> 

DC    4-> 

QC    4-» 

DC    4-> 

cc  4-1 

CC     4-* 

cc   *-> 

CC     4-J 

Q. 

Z3 

zd 

Z> 

ID 

ZO 

ZD 

Z5 

Z3 

Z3 

•— 

-14-      •« 

H4       •> 

-X      » 

-44       •> 

-14       « 

Ht      •> 

-kt     * 

-W      • 

-14      •> 

l_ 

UJ  to       « 

LU    CO 

LU   CO 

LU    CO       - 

LU   CO       ■> 

LU    CO       « 

LU   CO       • 

3  *5   : 

LU   CO 

O 

Z  CO    3 

Z  CO    15 

Z  CO    ^ 

Z  CO   LU 

Z  CO    LU 

CO  CO   LU 

Z  CO    LU 

CO  CO   LU 

CO  CO    LU 

l/l 

h-  oo 

h-  co 

1-    CO 

h-   CO 

\-    CO 

y-  co 

1-    CO 

1-   CO 

J—    CO 

03 

r. 

A 

A 

m 

* 

* 

* 

O 

-14-       •>  JZ 

-14        »  JZ 

-14      •>  JZ 

-H4      •>  JZ 

H4      -  JZ 

-14       -  JZ 

-t4      -  JZ 

-14       «>  JZ 

-14      *  JZ 

3    LT\     Ifl 

3  u\  tfi 

LU   LA    (/) 

LU  -3"    ifl 

300    in 

300   W 

LU  CO     1/1 

3  r-^.  ifl 

300    m 

i — 

Z    CM     03 

Z    CM     03 

Z   CM     03 

Z   CO    03 

Z  CM     03 

CO    CM     03 

Z  cm    ro 

co  —    ro 

co  cm    ro 

ro 

3 

3 

3 

3 

3 

3 

3 

3 

3 

CD 

»»           • 

*      • 

»         • 

*            • 

*       • 

^          * 

•*         • 

o> 

-tt    O    "D 

-14     O   T3 

-14     O    X> 

-14     O   "O 

H4   O  -O 

-t*    O   TJ 

-Lt    O    -O 

-+r   0  -0 

-14    O    TJ 

_i 

3t    0)    <U 

2     0)    4) 

LU     03     03 

LU     0)     0) 

LU     03     0) 

LU     0)    0> 

3     0)     03 

3    <u   <u 

3     03     03 

Z   CO    0C 

z  co  cc 

Z  CO  on 

CO    CO   CC 

CO  CO   o£ 

z  co  q: 

Z   CO    OC 

CO    CO    OC 

co  co  oi 

o> 

i—     4-J 

Q 

LU 

u_ 

< 

CO 

o.  — 

-3- 

-3- 

-3" 

-3- 

CO 

0 

0 

0 

CO 

E    c 

CM 

CM 

CM 

co 

LA 

co 

CO 

vO 

CM 

0)    ZD 

I-- 

r-» 

r-» 

r~ 

r^. 

p^ 

r~- 

vO 

r^- 

CO 

76 


APPENDIX  k, 


CATALOG  OF  COLLECTED  ARTIFACTS 


77 


XI 

c 

03 
D. 

O- 
< 


>- 

X 

3 


03 
CO 


x 

c 

03 
>- 

s_ 
O 

4-J 

c 

03 

> 

c 


3 


in 

03 

:s 

<U 
OT 


< 


X 
0) 


o 
o 


en 
O 


03 

o 


.*: 

i_ 

03 

E 
03 

OZ 

03 

1- 

>~ 

!_ 
03 

E 

LU 

Bi  faci  ally  f laked- 
only  tip  remains 

Erroneously  collected 
Uintah  Gray 

03 
1_ 
CJJ 

.c 

03 
4-1 

C 

r> 

O 

O 

4-> 

>- 

1_ 

03 
4-) 

c 

03 

E 
cn 

03 

i_ 

U_ 

Rejuvenation  flake 
Uintah  Gray 

03 
1_ 
05 

03 
4-J 

-C 

03 
X 

1_ 
03 

> 

03 

in 

03 

2: 

Very  fragmentary  - 
tip  and  base  broken 

c 
o 

4-J 

0) 

<4- 

< 

4-1 

c 
0 

E 

0) 

i_ 
u_ 

c 
3 
O 

c 

c 

4-> 

c 
0 

E 

03 
l_ 
U_ 

4-> 

c 
0 

£ 

03 
L. 
Ll. 

C 

2 
O 
c 
_*: 

c 

4-J 

c 
0 

E 

03 
1_ 
U. 

N 
03 

in 

03 

c 
< 

c 
3 
O 

c 

c 

Z3 

03 

L. 
(D 
4-J 
03 

21 

03 
Q. 

E 
03 
4-> 

4-1 

03 

in 

03 
CO 

C 
03 

X) 

1/3 
-O 
O 

03 
Q. 

*->       E 
i_        <u 
03        4-1 
SZ 

O         0) 

4-> 

03       — 

4-J          O 

SZ        03 
3       O 

i_ 
03 
O. 
E 
03 
4-> 

03 
4-J 

O 

03 
O 

c 

03 
X 

in 

-Q 
O 

1_ 
03 
Q- 
E 
03 

4-J 

C 

nj         03 

—              4-J 
X           — 

.-        0 
in         — 
-O           03 
O         0 

l_ 
03 
O- 
E 
03 

4-J 

03 

4-J 
O 

03 
O 

c      c 

0J        0J 
X       X 

in      t/> 

X)       -Q 

0     0 

E 

O 

in 

c 
O 

in 

c 

(D 

E 

Q 

0 

1 

CM 

ca 

1 

OO 

LA 

1 

' 

r-»    cm 

4-1 
3 

' 

OO 

CM 

' 

CM 

1 

1 

-3"       O 

JZ 

4-1 
CD 

c 

CD 

1 

CM 

O 

1 

CM 

' 

LA 
CM 

-3- 

1 

CM 

1 

CM        CA 
CM       — 

E 
03 
4-> 

CM 

in 
-0 

i_ 

03 

SZ 

in 

4-J 

O 

C 
O 

a 

03 

4-1 
0 
o) 

0 

!_ 
O. 

03 

03 

H-      -— , 

CM 

"O      ^ 

03 

N         I/) 

—  X 

. —         i_ 

—  03 
4->        SZ 
3         l/l 
C         4-» 

0     0 

Z       D_ 

LA 

in 

X 

k_ 

03 

sz 
in 
4-1 
O 

0. 

03 
O 
03 
M- 

00 

03 

U-           -—v 

LA 

X          "--' 

03 

N             l>1 

—  X 

—  l_ 
.-            03 
4-J           SZ 
3              1/3 
C               4-> 
O                O 

z       o_ 

CM 

1/1 
X 

1_ 

03 

SZ 

l/l 

4-J 

0 

03 

_*        *-> 
03         C 

Z-       '0 
O. 
X 

<U        03 

N       — 

. —           4-J 
—           O 
4-1          0) 
3       — 1 

c      0 

O         1- 

z     o_ 

O 

z 
0 

OO 
CA 

i-~ 
=5 

CM 

-3- 

CM 
O 
OO 

z 

=3 
CM 

-3" 

MD 
O 
OO 

Z 

CM 

-3" 

r-« 
0 

OO 

z. 

CM 

-3" 

1 — 
OO 

z 

ZO 
CM 

-3" 

00 

00 

z 
z> 

CM 

-3- 

O 
CM 
OO 

z 
zz> 

CM 

-3- 

-3- 

u. 

78 


U.  S.  GOVERNMENT  PRINTING  OFFICE  1 980  -  679-136A80  Reg.  8 


BtgflNl  Of  Land  Management 

Library 

Denver  Service  Center 


CO  TD 

■«-»  - 

n»  "£ 

•H 

CO 

Tj 

c 

H 

o 

(U 

•H 

•H 

CO 

>W 

> 

Cfl 

•H 

C<5 

&0 

O 

^ 

iH   <Tv 

•H  r~- 

O    CTN 

i—l 

J-l 

O      1 
00 

° 

en  r^ 

d)     ON 

u 

1    w 

•H  ■-! 

<u| 

UTAH 


